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1. HIOACHUTEJIBHASA 3AIITMCKA

VYuebHblii mpeamer «MaremaTthka» BXOAWT B 00IIE00pa30BaTENbHBIA LUKI, TTOALUKI
o0s13aTenbHbIe y4eOHbIe TPEAMETHI U YNTACTCS Ha IEPBOM Kypce 0OyueHHs.

Y4eOHbIii npeamer «MareMaTuka» U3y4aeTcsl Ha yriayOJIeHHOM YPOBHE.

1.1 Ilporpamma Mo MareMaTHKe Ha ypOBHE CpelHero odmiero obpa3oBaHHUs pa3paboTaHa Ha
ocHoBe DeiepalbHOTO TOCYIAPCTBEHHOIO 00pa30BaTENBHOIO CTaHAApTa CPETHEro OOIIero
oOpa3oBaHusi ¢ Y4ETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHHUI, NPEIBABIIEMBIX K
MaTeMaTUYeCKoOMy OOpa3oBaHHIO, W TPAJAULUN poccuiickoro oOpa3oBaHus. Peanuzamus

IpOrpaMMbl 110 MaTeMaTHUKe OOECIICUYMBACT OBJIAJCHHE KIIIOYCBBIMHU KOMIICTEHIIHSIMH,
COCTaBJISIOLIUMHU OCHOBY  JUIA CaMOpa3BUTUS M  HENPEPBIBHOTO  00pa3oBaHUS,
IEJIOCTHOCTh OOIIEKYTBTYPHOTO, JTUYHOCTHOTO U TIO3HABATEILHOTO PAa3BUTHS JUYHOCTH
o0yyJarouuxcs.

1.2. B mporpamme mo MaremaTHKe Yy4YTeHbl UAEH U MoyioKeHUs «KoHuenuuu pa3BUTHS
MaTreMaTHueckoro odpasosanus B Poccuiickoit denepanun». B cooTBeTcTBUM ¢ Ha3BaHUEM
KOHIIETILIMH, MaTeMaTuYeckoe 00pa3oBaHue JJOKHO, B YACTHOCTH, MPEIOCTABIATh KaXIOMY
oOydaroniemycsit BO3MOXKHOCTb ~ JIOCTHKEHUS YPOBHS MaTeMaTUYECKUX 3HAHUH,
HE00X0UMOr0 T JaIbHENIIEeH YCIIEIHON XKHU3HU B oOmiectBe. ViIMeHHO Ha
pelieHre ATON 3ajauy HaleJIeHa IporpaMma 1o MaTeMaTuke 0a3oBOro ypoBHSI.

1.3. Maremaruka - ONOpPHBINA HpeIMET Ul U3YyYEHUS CMEXHBIX JUCLHUIUIMH, YTO JEJIaeT
0a30ByI0 MaTeMaTUYECKYIO ITOATOTOBKY HEOOXOJUMOM.

1.4. IlpakThueckas MOJE3HOCTh MaTeMaTHUKU OOYCJOBJIEHA HAJIMYUEM MPOCTPAHCTBEHHBIX
¢GopM, KOJMYECTBEHHBIX OTHOILEHHH, HSKOHOMHYECKUX PpacdeToB; HEOOXOIUMOCTHIO
MaTEMaTUYECKUX 3HAaHMM B ITOHMMAHMM NPUHLUIIOB YCTPOMCTBA M HCIOJB30BaHUSA
COBPEMEHHOM TEXHUKM, BOCIPHUATHS W MHTEpIpETalus pPa3sHOOOPa3HOM COIMAIbHOM,
HKOHOMUYECKON HH(pOpMAIMK; MPAKTUUYECKUX IPHUEMOB TE€OMETPUYECKHX H3MEPEHUN U
MOCTPOCHUM, UTEHUSI UHPOPMAIUH, IPEACTaBIEHHON B BUJIE TaOIMIL, JUarpaMM U rpadrKoB.
1.5. IlpumeHeHre MaTeMaTUYECKOTO CTHIISL MBIIIJICHUS, TPOSIBIISIFOIIETOCS B OMPEIEIIEHHBIX
YMCTBEHHBIX HaBBbIKaX, IpUEMax M METOJaX MBILIUICHHUS YelI0BeKa, Mpoleccax 0000IIeHus 1
KOHKPETHU3aI1H, aHaIM3a U CUHTe3a, KIacCU(pUKAIMKM U CUCTeMaTH3aluy, abcTparupoBaHus
U aHAJIOTUH Kak (pOpMUPOBAHUM ANTOPUTMHUYECKOM KOMIIOHEHTHI MBIIICHUS U BOCIIUTAaHUH
YMEHMM JEWCTBOBaTh II0 3aJaHHBIM aJrOpUTMaM, IO3BOJSIOLIEN COBEPLUIEHCTBOBATH
U3BECTHBIE U KOHCTPYUPOBATh HOBbIE. OOBEKTHl MATEMAaTHUECKUX YMO3aKIOUEHUH, TpaBuiia
UX KOHCTPYMPOBAHHS PACKPHIBAIOT MEXaHU3M JIOTMUYECKHUX IOCTPOEHUH, CIIOCOOCTBYIOT
BbIpabOTKe yMeHu# (HopMynInpoBaTh, 0OOCHOBBIBATH U JI0KA3bIBAaTh CYXKICHHS, TEM CAMbBIM
Pa3BUBAIOT JIOTUYECKOE MBIIIICHHUE.

1.6. OOyuyenue MaTemMaTHKE Ja€T BO3MOXHOCTh pa3BUBaTh y OOYYAIOIIMXCS TOYHYIO,
pallMOHATBHYI0O M HWH(POPMATUBHYIO pedb, yMEHHE OTOUpaTh Hamboyiee MOAXOAIINe
S3BIKOBBIC, CHMBOJIMYECKHE, TpauuecKue CpelrcTBa JUIsl BBIPAXKEHHS CYXACHUH U
HarJIsJHOTO X MPEACTABICHUS.

1.7. O6miee 3HAaKOMCTBO C METOJAMH TIO3HAHUS JIEUCTBUTEIBHOCTH, IMPEICTABICHUE O
peIMeTe U METO/Ie MAaTEMaTUKH, €r0 OTINYMS OT METO/I0B €CTECTBEHHBIX U TYMaHUTAPHBIX
HayK, 00 0COOEHHOCTSX MPUMEHEHUS MAaTEeMAaTUKU NIl PELICHUs HAYYHBIX U NPHKIAJHBIX
3a[a4 KaKk He0OXOAUMBIN KOMIIOHEHT OOIIEH KyIbTYpHhI.
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1.8. H3ydyeHume wmaTeMaTHKH CIOCOOCTBYET OSCTETHUYECKOMY BOCIHTAHUIO YEJIOBEKa,
NOHMMAHHIO KpacoTbl M U3SIIECTBA MAaTEMaTHYECKUX PpACCYKICHUM, BOCIPHUSATHIO
reoMeTpruIecKux (HopM, yCBOCHHUIO U/IeH CHMMETPHUH.
1.9. IlpropuTeTHBIMHU TENISIMU 00Y4EHUSI MaTeMaTUKe Ha 0a30BOM YPOBHE SIBIISIOTCS:

dbopMUpOBaHHE IIEHTPAIBHBIX MAaTeMaTUYeCKUX TMOHATUN (YHCIO, BEJIWYUHA,
reomeTpuueckas (Qurypa, mnepeMeHHas, BEpOSTHOCTb, (YHKIHs), O00ECIeUYNBAIOIINX
IPEEMCTBEHHOCTD M MEPCIIEKTUBHOCTh MAaTEMaTHYECKOT0 00pa30BaHMs 00yJaOLIIXCS;
MOJBE/ICHNE OOYYAIOUIMXCS Ha JOCTYIHOM JUISI HUX YPOBHE K OCO3HAHHMIO B3aMMOCBSI3U
MaTeMaTUKH M OKPYXKaIOILero MUpa, MIOHUMaHNEe MaTeMaTUKU KaK 4acTU OOIIed KyJIbTypbl
YeJI0BEYECTBA,

pa3BUTHE MHTEJUIEKTYaJIbHBIX W  TBOPYECKHX CIIOCOOHOCTEH  OOy4aroumxcs,
[IO3HABATEIIbHON AaKTHUBHOCTH, MHCCJIENI0BATEIbCKUX YMEHUH, KPUTHUYHOCTU MBILUICHUS,
MHTEpeca K U3YYEHUIO MAaTEMaTHKU;

dopmupoBaHne  (QYHKIIMOHAIBHOW  MaTEeMAaTH4YEeCKOH  TPaAMOTHOCTH:  YMEHHS
pacro3HaBaTh MaTE€MaTHYECKHE acCleKThl B peajbHBbIX >KU3HEHHBIX CUTyallUSIX U TpU
W3YYEHUU JIPYTHX Y4eOHBIX MPEAMETOB, MPOSBICHUS 3aBHUCHUMOCTEH M 3aKOHOMEPHOCTEH,
dbopMynupoBaTh HX Ha S3bIKE MaTeMaTHUKHM M CO3/1aBaTh MaTeMaTHYeCKHe MO,
OPUMEHSTh  OCBOGHHBI  MaTeMaTW4YeCKUd  amnmapaT s pelIeHUus  IPAKTHKO-
OpUEHTUPOBAHHBIX 3aJa4, MHTEPIPETUPOBATH U OLIEHUBAThH NOJyYEHHBIE PE3YIbTATHI.
1.10. OcHOBHBIMH JHMHMSIMH COJAEpXKaHHUS Kypca MaTeMaTuku sBisitorcs: "UHucna u
Bouncienus", "Anreopa" ("Anredpanveckue BbIpakeHus", "YpaBHEHHS U HepaBeHCTBA'"),
"Hawyana wmaremaruueckoro ananuza", "['eomerpusa" ("I'eomerpuueckue Qurypbsl u ux
coiicTBa", "M3MmepeHue reoMeTpuueckux BenuuyuH"), "BeposTHOCTH M cTaTHCTHKA".
CopepxarenpHbple JIMHUM PAa3BUBAIOTCA [ApPAJUIENbHO, KaXJas B COOTBETCTBUU C
COOCTBEHHOM JIOTMKOM, OJIHAKO HE HE3aBUCHUMO OJIHa OT JIPYroH, a B TECHOM KOHTaKTe U
B3auMozecTBuM. VX 00bequHsSeT JOoruueckas COCTaBIISIIONIAsl, TPAJAUIIMOHHO MpUCYLIAs
MaTeMaTUKe U IMPOHU3BIBAIOLIAsi BCE MaTEMaTHUYECKHE KypChl M COJIEp’KaTeNIbHbIE JTHUHHUM.
ChopmymupoBannoe B ®I'OC COO TpeboBanue "BiageHWE METOJAMH JIOKA3aTEIbCTB,
ITOPUTMaMH pelIeHus 3a7a4, yMeHHe (GOpMyIupoBaTh ONpeAeIeHNs, AaKCHOMbI U TEOPEMBI,
IPUMEHATH UX, IPOBOJUTH J10KA3aTEIbHBIE PACCYXKICHUS B X0JI€ PEIIEHUS 3a7a4u" OTHOCUTCS
KO BCeM yueOHBIM KypcaM, a (JOpMUpPOBaHME JIOTHYECKUX YMEHUH pacIpeeiseTcsl Mo BCeM
rojgam oOy4eHus: Ha YpOBHE CpPEeIHEr0 00IIero 0Opa3oBaHus.
1.11. B coorBerctBuu ¢ ®I'OC COO maremaTuka sBisieTcsl 00s3aTeIbHBIM MPEAMETOM Ha
JTaHHOM ypoBHE oOpa3zoBanus. [IporpamMmMoil mo matematuke npeaycMaTpUBaeTCs U3yUYEeHUE
yuebHoro npeamera «MartemaTuka» B paMKax TpEX y4eOHBIX KypcoB: «AnreOpa v Hayana
MaTeEMaTUYECKOT0 aHain3a», «I'eomerpus», «BeposTHOCTh U cTaTUCTHKa». DOpMUpPOBaHUE
JIOTMYECKUX YMEHHMM OCYIIECTBISETCS Ha MPOTSHKEHUH BceX JieT OoOy4yeHHs Ha ypOBHE
cpeanero oOmiero oOpa3oBaHHUs, a 3JIEMEHTHl JIOTMKHM BKIIOYAIOTCA B COJIEpXKaHME BCeX
HAa3BAaHHBIX BHIIIE KYPCOB.

1.12.1 VYuebnsiii kypc "Anrebpa M Hayajla MaTreMaTHYecKoro aHanu3a" obecreuynBaeT
MHCTPYMEHTAJIbHYIO 0a3y Ui M3Y4EHHUS BCEX €CTECTBEHHO-HAYYHBIX KypCOB, (pOpMHUpYET
JOTMYECKOe W aOCTPAaKTHOE MBIIUIEHHE OOYYalomuXcs Ha YpPOBHE, HEOOXOIMMOM s
OCBOCHMS YYEOHBIX KYpCOB HH(OPMATHUKH, OOIIECTBO3HAHUS, MCTOPHH, CIOBECHOCTH. B
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pamMkax ydeOHOro Kypca "AnreOpa W Hayasia MaTeMaTHYECKOro aHaimu3a" oOydaroriuecs
OBJIA/ICBAIOT YHHBEPCAIBHBIM SI3BIKOM COBPEMEHHOH HayKu, KOTOpas (OpMyIHUpYyeT CBOU
JOCTH)KEHUS] B MAaTEMaTH4YeCKOl Gopme.

1.12.2 Y4eOHslii Kypc anreOpbl ¥ Hadal MaTeMaTHYECKOTO aHalIM3a 3aKJa/lbIBA€T OCHOBY
JUIS YCHEIIHOTO OBJIAZICHUS 3aKOHAMH (DM3UKU, XUMHH, OMOJIOTUH, MOHUMAHHsSI OCHOBHBIX
TEHACHIIMA HSKOHOMHUKM U OOILIECTBEHHOW JKM3HU, TIIO3BOJSIET OpPHUEHTHUPOBATHCA B
COBPEMEHHBIX HU(POBBIX U KOMIIBIOTEPHBIX TEXHOJIOTUSAX, YBEPEHHO HCIIOIb30BaTh UX B
noBCeHEBHOM  ku3HU.  OBjaneHue  aOCTPakTHBIMU U JIOTUYECKH  CTPOTUMU
MaTeMaTUYECKUMU KOHCTPYKLUMSMH pa3BUBAaeT YMEHHUE HAaxXOJIUTh 3aKOHOMEPHOCTH,
00OCHOBBIBaTh MCTUHHOCTb YTBEP)KICHHUS, HCIIOJIB30BaTh 000OLICHHE M KOHKPETU3AIHIO,
abcTparupoBaHue U aHAIOTHIO, (HOPMUPYET KpeaTHBHOE U KPUTHYECKOE MBIIIUIeHUE. B xoze
U3ydeHHsl anreOpbl W Hadal MaTeMaTHYeCKOTO aHajih3a Ha YpPOBHE CPEIHEro OOIIero
oOpa3zoBaHusi OOy4aromuecs TMOJYYalOT HOBBIA OMNBIT pEHICHUS MPUKIAJHBIX 3aj1ad,
CaMOCTOSITENILHOTO TIOCTPOCHHUSI MaTEeMaTHUECKUX MOJeNel peallbHbIX CUTyalud u
UHTEPIPETAIMA TOJYYCHHBIX PpEHICHUN, 3HAKOMATCA C MpPUMEpPaMU MaTeMaTHYeCKHX
3aKOHOMEPHOCTEH B MPHUPOJIE, HAYKE M B MCKYCCTBE, C BBLIAIOIIMMUCA MaTEeMaTHYECKUMU
OTKPBITUSIMU M UX aBTOPAMH.

1.12.3 VY4eOHbI Kypc aiaredpbl M Hayajl MaTeMaTHYeCKOro aHaiau3a obJajaer
3HAYUTEIBHBIM BOCIIUTATEIFHBIM ITOTCHIIMAIOM, KOTOPBIN pean3yercsl Kak uepe3 y4eOHBIH
MaTepHal, CIIOCOOCTBYIOMMKA (POPMUPOBAHHIO HAYYHOTO MHPOBO33PEHUS, TaK H UeEpe3
cnenu(uKky y4eOHOW JeATENbHOCTH, TPeOYyIOMmEeH CaMOCTOATENbHOCTH, AaKKypaTHOCTH,
MPOJODKUTENLHOM KOHIEHTPAllMd BHUMAHUS M OTBETCTBEHHOCTH 3a IOJYYEHHBII
pe3yibTar.

1.12.4 B ocHoBe MeToAMKH OOy4deHMs ainredpe M HayajlaM MaTeMaTH4YeCKOro aHaliu3a
JEKUT JeSATETbHOCTHBIN MPUHLIUI 00ydeHus.

1.12.5 B crpykType nporpaMMsl 1o aiaredpe u HayajlaM aHaJlM3a BBLAEISIOTCS CIEAYIOIIne
coJiepkaTenbHO-MeToauueckue JuHuM: "Uucna u Bbruucnenus", "®yHkuuu U rpapuku’,
"VpaBuenuss u HepaBeHcTBa', "Hawama wmarematmdeckoro ananuza', "MHoOxecTBa u
noruka". Bce OCHOBHbIE CO/IEpPKATEIHbHO-METOINYECKUE JIMHUU U3Y4YalOTCS Ha MPOTSKEHUU
JIBYX JIeT oOyueHHUsi Ha ypOBHE cpelHero ooOmero odpa3oBaHus. J[aHHBINH y4yeOHBIH Kypc
SBJISIETCS MHTETPaTUBHBIM, O0BEIUHSAS B cebe conep)kaHhe HECKOJBKMX MaTeMaTH4eCKHUX
JUCLUIUIMH: anrebpa, TPUTOHOMETpHUs, MAaTeMaTHYECKUH aHaln3, TEOpUs MHOXKECTB H
npyrue. OOydaromyecs OBJaJEBAlOT LIMPOKUM MaTeMaTHYECKUM ammapaToM, y HHUX
MOCJIEI0BATENbHO (POPMHUPYETCS] M COBEPLICHCTBYETCS YMEHHUE CTPOMTH MaTeMaTHYECKYIO
MoOJieIb peaIbHOM CUTYyallH, IPUMEHITh 3HaHUSI, TIOJy4YeHHbIe B yueOHOM Kypce "AnreOpa
¥ Hayajga MaTeMaTU4YeCKOro aHayim3a', IJIs PelIeHUs CaMOCTOSTENHHO CHOPMYITUPOBAHHON
MaTeMaTU4YeCKOH 3a7auu, a 3aTeM HHTEPIPETUPOBATH MOTYUEHHbIN pe3ynbTar.

1.12.6 CopepxarenbHOo-MeTOANYECKAas JUHUSA «Yucna ¥ BBIUMCIECHUS» 3aBEPIIAECT
(dopMHpOBaHHE HABBIKOB HCIOJIB30BAHUS JCHCTBUTENBHBIX YHCEIN, KOTOPOE ObUIO HAaYaToO Ha
YpOBHE OCHOBHOTrO oOmiero oOpasoBanusi. Ha ypoBHe cpenHero obmero o0pazoBaHMs
ocoboe BHHMMaHHe yaeisercs (OPMHUPOBAHUIO MPOYHBIX BBIYUCIUTEIbHBIX HABBIKOB,
BKJIIOYAIOIIUX B ce0sl MCIOJIb30BAaHUE Pa3IMYHBIX (HOPM 3amHCH JEHCTBUTEIHHOIO YHCIA,
YMEHHE pPAlMOHAJIBHO BBHIMONHATH JEHCTBUS C HUMH, JelaTh MPHUKHIKY, OIEHHBATH
pe3ynbraT. OOyyaronecs: Moay4aroT HaBBIKM NMPUOTMKEHHBIX BBIYMCICHUH, BBHITOIHEHUS
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JNEWCTBUM ¢ 4YHCIIaMH, 3alMCaHHBIMK B  CTaHZAPTHOW (opme, HCHOIb30BaHUS
MaTEMaTUYECKUX KOHCTAHT, OLIEHUBAHUS YHCIIOBBIX BBIPAKEHUH.

1.12.7 CopepxatenbHas JIUHUS «YPAaBHEHUS U HEPABEHCTBA» PEAIU3YETCSA Ha MPOTIKEHUN
BCEro 00y4eHus: Ha ypOBHE CpeIHero oliiero oOpa3oBaHus, OCKOJIbKY B KaXJIOM pasjeie
IpOrpaMMbl  MPEAYCMOTPEHO  PEIIEHHWE COOTBETCTBYIOLIMX 3azad. OOyuaromuecs
OBJIAJICBAIOT Pa3IMUYHBIMM METOJAMU PEIICHUS LENbIX, PAlMOHAIbHBIX, UPPALMOHAIbHBIX,
MOKa3aTeIbHbBIX, JOrapUPMHUUECKUX U TPUTOHOMETPHUYECKUX YPaBHEHHH, HEPABEHCTB  H
ux cucreM. [lomydeHHble  yMEHHS  HCIOJB3YIOTCS MPH MCCIEJOBAHUU (PYHKLIUH C
IIOMOULIbIO ITPOU3BOJHOM, pEIICHWHM MPUKIAJHBIX 3aJad M 3aJa4 Ha HaXO0XKICHUE
HauOOJBIIMX M HAUMEHbIIUX 3HaueHuM QyHkuuu. J[laHHas conepaTenbHas JUHUS
BKJIIOYAET B ce0sl Takxke (POpPMUPOBAHME YMEHHM BBINOJIHATH pacuéTsl 1o  (dopMmysam,
npeoOpa3oBaHusl LENbIX, palUOHAIBHBIX, HPPALUOHAIBHBIX M TPUTOHOMETPUYECKUX
BBIDQKEHUI, @ TaKKe BBIPAKCHHUU, CONEPXKAIIMX  CTENeHH U Jorapudmsl. braromaps
U3YYEHHIO  anreOpanyeckoro  marepuaja  IPOUCXOAMT  JalbHEWIIee  pa3BUTHE
QITOPUTMUYECKOTO M a0CTPAKTHOTO MBIIICHUS OOydJaromuxcs, (HOPMHUPYIOTCS HaBBIKH
NEeTyKTHBHBIX ~PAcCyXIEHHH, paboOTBl ¢ CHUMBOJBHBIMH (hOpMaMH, IPEICTABICHUS
3aKOHOMEPHOCTEH M 3aBUCUMOCTEH B BHJIE PAaBEHCTB M HEPABEHCTB. Ajredpa npejjiaraer
3¢ (eKTUBHbIE HHCTPYMEHTBHl ISl PELICHUs NPAKTUYECKUX M €CTECTBEHHO-HAY4HBIX
3aJa4, HarJAJHO JEMOHCTPUPYET CBOM BO3MOXKHOCTHU KaK sI3bIKa HAYKH.

1.12.8 CopeprxaTenpHO-MeTOANYECKast TUHUS «DYHKIUU U TpadUKI» TECHO MEPETIeTaeTCs
C JIpyTUMH JIMHUSIMH Kypca, IOCKOJIbKY B KaKOM-TO CMBICIE 3a7a€T IMOCIIE0BATEIbHOCTD
u3ydeHus Mmarepuana. M3ydyeHue CTENEeHHOW, IoKa3aTeIbHOM, JiorapudMu4eckoil wu
TPUTOHOMETPUUYECKUX (DYHKIMHA, UX CBOWCTB U rpauKOB, UCIOIb30BaHUE (QYHKUUN IS
peleHus 3a7ad U3 JpYruX Y4eOHBIX MPEIMETOB M peajbHOM JKU3HU TECHO CBA3aHO Kak
C MaTeMaTHYEeCKHM aHAJIW30M, TaK U C PEIICHHEM ypaBHEHUH M HepaBeHCTB. Ilpu sToM
Oonbiioe BHUMaHHME yaensercds (OPMHUPOBAHMIO YMEHHS BbIpakaTb (QopMylaMu
3aBUCHUMOCTH MEXJy pa3IuYHbIMU BEJIMYMHAMH, HCCIEAOBATh IOJIYYE€HHbIE (QYHKIIHH,
cTpouth ux rpaduku. Matepuan coaepKaTeabHON JMHUM HaleJIeH Ha pa3BUTHE YMEHHUHN U
HAaBBIKOB, MTO3BOJIAIOIIMX BbIpaXkaTh 3aBUCUMOCTH MEXJly BEIMUYMHAMU B Pa3IMuHON (opme:
aHAJTUTUYECKOH, Tpaduueckod U cioBecHOH. Ero wusyueHme crnocoOCTBYEeT pa3BUTHIO
QITOPUTMUYECKOTO  MBIIUIEHUS, CHOCOOHOCTM K OOOOIIEHHMI0 W  KOHKpETHU3alluH,
MCIIOJIb30BaHUIO aHAJIOTHH.

1.12.9 CopnepxarenbHas nuHuA «Haganma MareMaTH4eckoro aHains3a» IMO3BOJISIET
CYILIECTBEHHO PacIIUPUTh KPYT KaK MaTeMAaTUYECKUX, TaK U MPUKIATHBIX 33a]a4, JOCTYITHBIX
00y4aromuMcsi, y KOTOPBIX TOSBIISIETCS BO3MOXKHOCTb HCCIIEOBaThb U CTPOUTH Tpaduku
GyHKUIUH, ompeAensaTh UX HAWOOJbIINE M HAUMEHbBIIUE 3HAYCHMS, BBIYMCIATH IUIOIIAIM
buryp 1 00bEMBI TEJ, HAXOAUTH CKOPOCTH M YCKOpeHHUs nporieccoB. CopeprkaTenbHas TUHUS
OTKPBIBAET HOBBIE BO3MOYKHOCTH IIOCTPOEHHS MAaTEMATUYECKUX MOJENIEH peallbHbIX
CUTyallui, HaXO0XKJIECHUS HAWIYYIIEro PElIeHUs B NPHUKIAJHBIX, B TOM YHCJIE COLUAIBHO-
HSKOHOMHUYECKUX, 3aJayaXx. 3HAKOMCTBO C OCHOBaMH MAaTE€MaTHYEeCKOro  aHalu3a
CIOCOOCTBYET pa3BUTHIO AaOCTPAaKTHOrO, (OpPMalbHO- JIOTUYECKOTO U KpPEaTUBHOTO
MBILUIEHUSI, (POPMUPOBAHHUIO YMEHHI pacrno3HaBaTh MPOSBIEHUS 3aKOHOB MaTeMaTHUKU B
HayKe, TeXHUKEe M HcKyccTBe. OOyuaromuecs Yy3HalOT O BBLAAIOMIMXCSA pe3yJbTaTax,
MOJIyYEHHBIX B XOZI€ pa3BUTHs MaTEMATUKHU KaK HayKH, U UX aBTOpaXx.
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1.12.10 CopepxxaTenbHO-MeTOAMYECKass JIMHUSA «MHOXKECTBA M JIOTMKAa» B OCHOBHOM
MOCBSAIIEHA B3JEMEHTAM TEOPUU MHOXKECTB. TeOpeTUKO-MHOKECTBEHHBIEC IPEICTABICHUS
MPOHU3BIBAIOT BECh KypC IIKOJIBHOW MAaTEeMAaTHKH M MpeajiaraloT Haubosiee YHUBEpPCATbHBIN
S3BbIK, 00BETUHSIONINM BCE Pa3/esibl MATEMATUKHU U €€ MPUIIOKEHUN, OHU CBA3BIBAIOT Pa3HbIC
MaTeMaTU4YeCKHe ITUCHUIUIMHBI B eauHoe 1enoe. [loaToMy BaKHO [aThb BO3MOXKHOCTh
oOyuJaroiemMycsi IOHUMaTh TEOPETUKO- MHOKECTBEHHBIH SI3bIK COBPEMEHHOW MaTeMaTHUKH U
UCIOJIb30BATh €T0 JJIS1 BRIPAXKEHHSI CBOUX MBICIICH.

1.12.11 B yueOHOM Kypce "AnreOpa ¥ Hadajga MaTeMaTHYECKOro aHaiau3a'" MPUCYTCTBYIOT
TaK)K€ OCHOBBI MAaT€MaTUYECKOTO MOJEIMPOBAHUS, KOTOpbIE MpPHU3BaHbl CHOPMUPOBATH
HaBBIKM TIOCTPOEHUS MOJIEJICH pealbHBIX CHUTyallud, MCCIEIOBAaHUSA 3TUX MOJIEIeH ¢
MOMOIIBIO amnmapara anreOpsl 1 MaTEMATHYECKOTO aHAIM3a U WHTEPIPETAMH MTOJTYIEHHBIX
pe3ynbTaToOB. 3aJaHusl BKIIOUEHBl B KAXKIbIM M3 pa3elioB MPOTrpaMMbl, MOCKOJIbKY BECh
Marepuai y4eOHOro Kypca IIUPOKO MCIOIB3YETCS I PEIICHHs MPUKIATHbIX 3anad. [Ipu
pEIIeHUU pealbHBIX MPAKTUYECKUX 3a7ad oOydarolluecss pa3BUBAIOT HAOIIOAATENbHOCTD,
YMEHHE HaXOAWTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs, HCIOJNB30BATH AHAIOTHUIO,
00001aTh U KOHKPETH3UPOBATh MpoOiieMy. JlesarenbHOCTh MO (OPMUPOBAHUIO HABBIKOB
peleHus MPUKJIaJHbIX 3a/1a4 OPraHU3yeTCs B MpoIlecce U3YYeHHs BCEX TeM Y4eOHOro Kypca
"AnreOpa 1 Hayasia MaTeMaTHYECKOTO aHamm3a'.

1.13.1 BaxxHocTp y4eOHOro Kypca T€OMETPUU Ha YPOBHE CpPEIHEro oOmiero oOpazoBaHMs
o0yciioBieHa IIPAKTHYECKON 3HaYUMOCTBIO METaINpPEeIMETHBIX M MPEIMETHBIX
pe3yabTaToOB O0y4YEeHHs F€OMETPUHU B HANPABICHUU JMYHOCTHOI'O Pa3BUTHs 00ydaroluXxcs,
¢dopmupoBaHus (YHKIMOHAIBHOW MaTeMaTHYECKOM TIpaMOTHOCTH, W3y4eHUs JpPYTux
y4eOHBIX AUCHUIUINH. Pa3BuTHe y 00y4aronmxcs NpaBUIIbHBIX MPEICTaBIEHUH O CYIIHOCTH
U TPOHMCXOXJIEHUN T€OMETPUYECKHX a0CTPAKIMNA, COOTHOILEHUH PEaIbHOIO U UIEaIbHOTO,
XapakTepe OTpPakKeHUs MaTeMaTHYeCKOW HayKoW SBICHHH M IPOLIECCOB PeaJbHOro MHpA,
MeCTe F€OMETPUHM B CHCTEME HayK U POJM MAaTeMaTH4YEeCKOIO0 MOJEIMPOBAHUS B HAyYHOM
MO3HAHUM U B TMPAKTUKE CHOCOOCTBYET (POPMHUPOBAHUIO HAYYHOIO MHPOBO33PEHUS
00y4aroIuXxcs, a TAK)Ke KaueCTB MBIILIJICHUS, HEOOXOAUMBIX JIJIsl aaNTallid B COBPEMEHHOM
o01iecTBe.

1.13.2 T'eomeTpus sBisieTCS OJAHUM W3 0A30BBIX MPEIMETOB HA YPOBHE CPEAHETO OOIIETO
o0pa3oBaHus, TaK Kak 00ecleurBaeT BO3MOKHOCTh U3YUEHHsI KaK JTUCIHUIIIMH €CTECTBEHHO-
Hay4YHOH HampaBJIeHHOCTH, TaK U TYMaHUTaPHOM.

1.13.3 Jloruueckoe MbIIUIEHUE, GOPMHUPYEMOE MPH U3YYEHUH OOYYaIOUIMMUCS MOHATUHHBIX
OCHOB TE€OMETPHH W TOCTPOCHHH IEMOYKH JIOTHYECKUX YTBEPXKJACHUH B XOJI€ pPEIICHUS
TEOMETPUYECKUX 3a/la4, YMEHHE BBIIBUTATh M ONPOBEPraTh THIIOTE3Bl HEMOCPEICTBEHHO
UCIIOJIb3YIOTCS TIPU PEIIeHUH 3a]lad €CTECTBEHHO-HAyYHOTO IUKJIA, B YACTHOCTH U3 Kypca
bu3uku.

1.13.4 OpueHTanus 4enoBeKa B MPOCTPAHCTBE - YCIOBUE €r0 COLUAIBLHOrO ObITHs, (hopMma
OTP@KEHHsI OKPYXAloOIlEro MHpa, YCIOBHE YCHEIIHOTO T[O3HAHUS M aKTUBHOTO
npeoOpa3oBaHusl JAEUCTBUTEIbHOCTH. OnepupoBaHHE MPOCTPAHCTBEHHBIMH 0Opa3amu
Oo0BEeMHSACT pa3Hble BUABI y4eOHOW W TPYIOBOW NEATENLHOCTH, SIBISIETCS OJHUAM W3
npoecCHOHANBPHO BaXHBIX KayecTB, IIOITOMY aKTyajdbHa 3agadya (OPMUPOBAHUSA Y
00y4aroImuXxcst MPOCTPAHCTBEHHOT'O MBIIUIEHUS KaK pa3HOBUIHOCTH 0OPa3HOTO MBIIIUIEHUS -
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CYIIECTBEHHOI'O KOMIIOHEHTa B IOJArOTOBKE K IPAKTUYECKOH AEATENHOCTH 1O MHOI'MM
HalpaBJICHUSIM.

1.13.5 Llenp ocBoeHusi mporpammsel yueOHOro kypca «l'eomerpus» Ha 0a30BOM YpOBHE
00ydyeHus: — 0011e00pa3oBaTEIbHOE W OOMIEKYIBTYPHOE Pa3BUTHE OOYYAIOIIMXCS Yepe3
o0ecrieyeHHEe BO3MOYKHOCTM  IPUOOpETEeHHsT M MCIOJb30BaHMS  CHUCTEMATHYECKUX
reOMETPUYECKUX 3HAHUM U NEHCTBUM, ClIeLIM(PUUHBIX T€OMETPUH, BOZMOKHOCTH YCIEIIHOTO
OPOJOJDKEHUs  0o0pa3oBaHUS O  CIELUAIBHOCTSAM, HE  CBA3aHHBIM C IPUKIIAJHBIM
UCTIOJIb30BAHUEM T€OMETPHUH.

1.13.6 IlpuoputeTHBIMH 3aJayaMH OCBOCHHUsI y4eOHOro kypca «l'eomerpum» Ha 0a30BOM
YPOBHE SIBIISIFOTCS:

- (opMupoBaHHE NpPEJCTABICHHUA O I'E€OMETPUM KaK YacTH MHUPOBOW KyJIbTYphl U
0CO3HAHHE €€ B3aMMOCBSI3U C OKPY)KAIOIUM MUPOM;

- (opMupoBaHHE MpPEICTaBIEHUS O MHOIOIpAaHHUKaX U TejaX BpaleHUs KaK O
BOKHEHIINX MATEMaTHYECKUX MOJENAX, IO3BOJSIONIMX ONHCHIBATh M H3y4aTb
pa3HbIe SBJICHUS OKPYXKAIOIIEr0 MHPAa;

- (opMupoBaHHE YMEHHs PAacCIO3HABAaTh HA YEPTEKAX, MOJCISAX U B PEATbHOM MHpE
MHOTOTPAaHHHKH U TeJla BpaIlleHHS;

- OBJIQJICHWE METOJaMHU pEUICHHs 3aJad Ha TIOCTPOCHHS Ha HM300paKECHUAX
IPOCTPAHCTBEHHBIX (UTYD;

- (opMupoBaHHE yMEHHs ONEPHUPOBATH OCHOBHBIMH MOHSATHUSMH O MHOTOTPAaHHHKAX H
TeJIaX BpAIleHUs] U UX OCHOBHBIMHU CBOMCTBAMU;

- OBJIQJICHUE AJITOPUTMAaMM PEIIEHUSI OCHOBHBIX THUIIOB 33ja4, (OPMUpPOBAHUE YMEHUS
IIPOBOAMTH  HECIIOKHBIE  JIOKA3aTEIbHBIE PpACCY)KIEHHS B  XOJE€  PpELICHHUs
CTEPEOMETPUYECKHUX 33]1a4 U 33]1a4 ¢ IPAKTUYECKUM COJEPIKAHNUEM;

- pa3BUTHE HWHTEJUIEKTyaJIbHBIX W TBOPYECKUX CIIOCOOHOCTEM OOywarommxcs,
MIO3HABATEIIbHON  aKTUBHOCTH,  MCCIENOBAaTENbCKUX  YMEHMH, KPUTHYHOCTH
MBILIICHHS;

- (QopmupoBaHue (YHKIMOHAIBHOM I'PAMOTHOCTH, PEJIEBAHTHOW I'€OMETPHUM: YMEHHE
pacro3HaBaTh  INPOSIBICHHS  TI€OMETPHUYECKHX MOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEN B pPEAJIbHBIX XKU3HEHHBIX CUTyalUsAX W INPU H3YYEHUU IPYTHUX
y4eOHBIX  TPEJAMETOB, TPOSBICHUS  3aBUCUMOCTEM W  3aKOHOMEPHOCTEW,
dbopMynupoBaTh UX Ha SI3bIKE T'€OMETPUU U CO3/1aBaTh I'€OMETPUYECKUE MOJEIH,
IPUMEHSTh OCBOEHHBIM TE€OMETpUYECKUH ammapar s peHieHHus] MPaKTHKO-
OpUEHTUPOBAaHHBIX  3a/a4y, HUHTEPIPETUPOBaTbL U  OIEHUBATh  IOJyYEHHBIE
pE3yJIBTaTHI.

1.13.7 OTanuuTenbHOH 0COOEHHOCTBIO MPOrPaMMBbl 110 T€OMETPHHU SIBJISETCS BKIIOYECHUE B
KypC CTEpPEOMETPUU B Haydaje €ro M3y4eHMs 3a/ad, PEeIIaeMbIX HA YPOBHE MHTYUTHUBHOIO
NO3HAHUS, M ONpeAeNEHHBIM 00pa3oM OpraHu3oBaHHAs paboTa Hag HUMH, 4TO
CHOCOOCTBYIOT Pa3BUTHIO JIOTMUECKOTO W MPOCTPAHCTBEHHOT'O MBIIUICHHS, CTUMYJIUPYET
MPOTEKaHWE UHTYUTHUBHBIX MPOIIECCOB, MOTUBUPYET K JAJIbHEUIIEMY U3YUEHUIO MPEAMETA.

1.13.8 IIpennourenue oTAa€rcs HArIsSAHO-KOHCTPYKTUBHOMY METOAY OOy4YeHUs, TO €CThb
TEOPETUYECKHE 3HAHMUSI MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IMPEIMETHO-IPAKTUYECKOM
JeSITeIbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX MPEACTaBIECHUN y oOydaromuxcs B Kypce
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CTEpPEOMETPUN TPOBOJIUTCS 3a CUET peIIeHMs] 3aJady Ha CO3JaHHe MPOCTPAHCTBEHHBIX
o0pa3oB M 3ajad Ha OINEPUPOBAHUE IMPOCTPAHCTBEHHBIMU oOpa3zamu. Co3mganue obOpasza
IIPOBOAMTCS C OIIOPOM Ha HAIJISIIHOCTb, a OEPUPOBAHUE 00Pa30M — B YCIIOBUSAX OTBJICUECHMUS
OT HaIJIAJHOCTH, MBICJIEHHOI'O U3MEHEHUS €r0 UCXOIHOTO COAEPKAHUS.

1.13.9 OcHOBHBIMHU COAEPIKATEIBHBIMU JIMHUSAMH YU4€OHOTO Kypca «l eoMeTpus» SBISIOTCS:
«MHororpanHuKn», «lIpsiMble U MI0CKOCTH B IpOCTpaHCTBey, «Tena BpaieHus», «BekTopbl
¥ KOOPAMHATHI B IPOCTPAHCTBEY.

1.13.10 Coneprkanure 0O6pa3oBaHusi, COOTBETCTBYIOIIEE MTPEAMETHBIM Pe3yJIbTaTaM OCBOCHHSI
IporpaMMbl MO TEOMETPUH, CTPYKTYPHUPOBAaHO TakuM 00pa3oM, UTOOBI OBJIAJICHHE
FEOMETPUUECKUMH MOHATUSMU U HaBbIKAMHM  OCYLIECTBIISUIOCH  IIOCJIEJIOBATEIBHO U
MOCTYNATENbHO, C COONIIOJICHUEM TPUHIMIA TPEEMCTBEHHOCTH, YTOOBl HOBBIE 3HAHHS
BKJIIOYAJNCh B OOIIYI0 CHUCTEeMYy T'€OMETPHYECKUX NPEACTaBICHHA  00yJaromumxcs,
pacummpsis u yrayouss e€, o0pa3ys IpoYHbIe MHOKECTBEHHBIE CBSI3H.

1.14.1. VY4eGHblit Kypc «BepoATHOCTP M CTAaTUCTHKa» 0a30BOr0 YpOBHsS SBISETCA
IPOIOJDKEHUEM U Pa3BUTHEM OJHOMMEHHOIO Y4eOHOro Kypca 0a30BOro ypoBHS OCHOBHOM
mkoisl. Kypc npennasHauen s (opMupoBaHHMs y OOy4arOIIMXCSl CTaTHMCTUYECKOM
KYJIBTYPbl M ITOHHUMAaHMSI POJIM TEOPUU BEPOSATHOCTEH KaK MaTEMaTHMYECKOr0 MHCTPYMEHTa
JUIS WM3YYEHUS CIIy4allHBIX COOBITHH, BEMWYMH W TmporeccoB. llpm wu3ydeHum Kypca
o0oramaroTcs pecTaBiIeHs] 00yJarolUXcsl O METO/IaX UCCIIEI0BaHUS N3MEHUMBOIO MUpa,
pa3BUBaeTCsA IOHUMAHUE 3HAYMMOCTU U OOLTHOCTU MaTEMaTUYECKUX METOJ0B IO3HAHMSI KaK
HEOTHEMJIEMOM YaCTU COBPEMEHHOTI'O €CTECTBEHHO-HAyUYHOT'O MUPOBO33PEHUS.

1.14.2 Coneprxanue yueOHOTO Kypca HalpaBJIeHO Ha 3aKperIeHUe 3HaHUH, OTY4YEeHHBIX PU
U3y4eHHH Kypca Ha ypOBHE OCHOBHOI'O 00Ilero o0pa3oBaHUs, U Ha pa3BUTHE NPeICTaBICHHUH
O CIlyd4alHBIX BEJIMYMHAX M B3aHMOCBA3SIX MEXAY HUMH Ha Ba)KHBIX NPUMEPAX, CHOXKETHI
KOTOPBIX TMOYEpPHHYTHl M3 OKpYy)Karollero mupa. B pesynbrare y oOydarommMxcsi TOJDKHO
chopmMupoBaThCs MpeACTaBICHUE O Hanbosee YyIOTPEOUTENHHBIX U OOIUX MAaTEMAaTUYECKHUX
MOJIESIX, MCMOJBb3YEMbIX JUIS OINHUCAaHUS AaHTPOIIOMETPUYECKUX U JIeMOorpapuuecKux
BEJIMYMH, MOTPEHIHOCTEH B Pa3jMYHOTO pojJia M3MEPEHHUSX, JIMTEIbHOCTH O€30TKa3HOM
paboOThl TEXHUYECKUX YCTPOWCTB, XapaKTEPUCTUK MAacCOBBIX SIBJICHUM U MpOLIECCOB B
o01ecTse.

1.14.3 B coOTBETCTBUU C YKa3aHHBIMHU LIEISIMU B CTPYKTYpe yueOHoOro Kypca "BeposTHOoCTh
U CTaTUCTHUKA" JIJIs1 YPOBHS CpeaHero oOmiero oOpa3oBaHusi Ha 0a30BOM YpOBHE BbIJIEJIEHBI
CJIEZYIOIIME OCHOBHBIE conepkaTenbHble JUHUU: "CiydaiiHble COOBITHS U BEpOSTHOCTH',
"CnyyaliHble BEJIMUMHBI M 3aKOH OOJBIIMX Yncen".

1.14.4 Baxnyro 4acTh Kypca 3aHUMAET A3YYCHHE T€OMETPUUIECKOTO 1
OMHOMHUAJIBHOIO pACHpeleleHu MW 3HAKOMCTBO C HMX HENPEPBHIBHBIMU aHAJOraMu —
MOKa3aTeIbHBIM U HOPMAJIbHBIM pacipe/iesIeHUsIMHU.

1.14.5 Conepxxanne nuHuu «CiydailHble COOBITHS W BEPOATHOCTHY» CIIY>)KUT OCHOBOM ISt
dbopMupOBaHUS TPEACTAaBICHUI O pacHpelelieHnd BEpPOSITHOCTEM MEXIy 3HaueHUSIMU
CIIy4aiiHBIX BEJNMYMH, a TaKXe »5Ta JHMHMUS HeoOXoauMa Kak 0asa JUls U3ydyeHus 3aKoHa
OonpmMX uyMcend — (PyHAAMEHTAIbHOIO 3aKOHA, JAEWCTBYIOUIETO B NpPUpOJie M OOIIECTBE U
UMEIOLIero MaTemMaTuueckyro (opmanuzanuio. CaM 3aKkoH OONBIIMX YMCET IpeiaraeTcs B
03HAKOMUTENIFHON (pOpMe C MUHUMAJIbHBIM HUCIIOJIb30BAHUEM MAaTEMAaTHUYECKOTO (popMaIn3ma.
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1.14.6 Tewmbl, cBsi3aHHBIE C HENPEPHIBHBIMU CIIYYalHBIMH BEJIUYMHAMH, AKIICHTUPYIOT
BHHUMAHHC 06y11a}om1/1xcsi Ha OIIMCaHMU W H3YYCHUU CJIy‘-IElfIHbIX SIBJIEHUU C IIOMOIIBIO
HenpepbIBHBIX QyHKIUI. OCHOBHOE BHUMAaHHE YIEISIETCS MOKa3aTeIbHOMY U HOPMaJIbHOMY
pacripesiesieHusIM, TIPH 3TOM MPEIoaraeTcs 03HAKOMUTEIbHOE M3ydeHHe MaTepuana 0e3
JI0Ka3aTeIbCTB MPUMEHSIEMbIX (DaKTOB.

2.1. Ilporpamma mo MaTeMaTUKE YIIyOJEHHOrO YpOBHs s OOy4aroIMXCs Ha YpOBHE
cpeaHero oduiero oopazoBaHus pa3zpadoraHa Ha ocHOBe DenepanbHOro rocyAapCTBEHHOTO
00pa3zoBaTenbHOI0 CTaHaapTa cpefaHero oodmero ooOpaszoanus (maiee - ®I'OC COO), ¢
y4€TOM COBPEMEHHBIX MHPOBBIX TpPEOOBaHMI, TMPEIBbABIIEMBIX K MaTeMaTHYECKOMY
0o0pa30BaHUIO, W TPAAUIUI POCCHIICKOro oOpa3zoBaHus. Peanmuzamust mporpamMMbl IO
MaTeMaTHKe OO0ECIeYrBaeT OBJAJCHUE KIIOYEBHIMH KOMIETCHIUSMH, COCTABIISIOIIAMHU
OCHOBY JUISl CAMOPA3BUTHUS U HENPEPHIBHOTO 00pa30BaHMUs, IEJIOCTHOCTh OOIIEKYIbTYPHOTO,
JMYHOCTHOTO ¥ M03HABATEIbHOI'O PA3BUTHUS JINYHOCTH O0YYarOIUXCAL.

2.2. B mporpamme Mo MaTeMaTHKE YUYTEHbl MJEM U TIOJIOKEHUS KOHILENLUU pa3BUTHS
maTreMaTHueckoro oopasosanus B Poccuiickoit denepanuu. Marematuueckoe oopa3zoBaHue
JOJDKHO pelaTh 3agady oOecreueHus: HeoOXOAMMOro CTpaHe uYuciia O0ydaroluxcs,
MaTeMaTuyeckas IOATOTOBKAa KOTOpPBIX Oblia Obl JOCTaTOYHA Ui MPOAOJIKEHUs
o0pa3oBaHMsl 1O pa3JIMYHBIM HaIlpaBJIICHUSAM, BKIIOYas MPENoJaBaHUE MAaTEMaTUKU,
MaTeMaTHYECKUe UCCIIe0BaHMs, paboTy B chepe HHOOPMAITMOHHBIX TEXHOJIOTHIA U APYTHX,
a TaKke obecredeHus JUId  KaKIOro OOydYaromerocss BO3MOXKHOCTH — JOCTHIKEHHS
MaTeMaTHYeCKOM MOJrOTOBKU B COOTBETCTBUU C HEOOXOIUMBIM €My ypoBHeM. Ha perienue
3THX 3a/1a4 HalleJieHa MporpaMMa o MaTeMaTHKe YriyOJIeHHOTO YPOBHSL.

2.3. HeoOXoauMoCTh MaTeMaTHYECKOH TOJITOTOBKM OOYCIIOBJICHa OOYCIIOBICHO POCTOM
Yrcia CIEeNUaTbHOCTEH, CBA3aHHBIX C HEMOCPEJCTBEHHBIM NPUMEHEHHEM MaTeMaTHKH (B
chepe DSKOHOMHUKH, OHU3HECE, TEXHOJOIMUECKUX 00JacTsX, TIyMaHUTapHbIX cdepax).
KonnyectBo oOywatommecsi, Ui KOTOPbIX MaTeMaTHKa CTaHOBUTCS (yHIaMEHTOM
o0pa3oBaHus, IMJIAHUPYIOIIMX 3aHMMAThCSl TBOPYECKOM M HCCIIEOBATENILCKOM paboToil B
o0nacTd MaTreMaTHKH, HH()OpPMAaTHKH, (QHU3UKH, SKOHOMHUKM M B JPYrHMX 0O0jacTsx,
YBEJIMYMBAETCS, B TOM YHCIE C y4yeTOM OOYy4arolMXCsl, KOMY MaTeMaTHKa HYy>KHa JJs
UCIIOJIb30BaHUs B MPO(deccHsix, He CBI3aHHBIX HEMOCPEICTBEHHO C HEH.

2.4. IlpuknaaHas 3HaUUMOCTh MaTeMaTUKU OOYCIIOBIIEHA TE€M, UYTO €€ MPEIMETOM SIBIISIOTCS
dyHaaMeHTalbHbIEe  CTPYKTYphl  HaIlero  MHpa: HIPOCTPaHCTBEHHbIE  (OpMBI U
KOJINYECTBEHHBIE  OTHOIIEHUS,  (YHKIMOHAJIbHBIE  3aBHCHUMOCTH M KaTerOpHUH
HEOIPEaeNIEHHOCTH, OT TMPOCTEHIINX, YCBAaUBAEMbIX B  HENOCPEJICTBEHHOM  OIIBITE, JI0
JOCTAaTOYHO CJIOXKHBIX, HEOOXOIUMBIX [UIS Pa3BUTHS HAYYHBIX U TEXHOJIOTHYECKHX Hei. bes
KOHKPETHBIX MaTEeMAaTUYEeCKUX 3HAHWN 3aTPyJHEHO MOHWMaHHWE TPUHIMIIOB YCTPOWCTBA M
UCTIOIB30BaHUSI COBPEMEHHOW TEXHWKH, BOCIPHATHE W HMHTEPIIPETAIUs Pa3HOOOpa3HOM
COLIMATIbHOM,  DKOHOMHUYECKOW,  MOJUTHYecCKOW  uHpopmauuu,  ManodpgexTuBHa
MOBCE/IHEBHAsA IMpaKTUYecKasl JeATeNbHOCTh. Bo MHOTux cdepax mnpodeccuoHanbHON
JeSITeIbHOCTH TPEOYIOTCS YMEHUS BBIMOJIHATH PACUEThl, COCTABIIATH AITOPUTMBI, TPUMEHSThH
(bopMyInbl, MPOBOAUTH reoMeTpUYECcKue U3MEpEeHUsi M TOCTPOEHUS, YUTATh,
00pabaTbIBaTh, MHTEPIPETUPOBATH U NMPEACTABIATh HH(OPMAIIHMIO B BHJIE TAOIHULI, AUArpaMM
U rpauKoB, MIOHUMATh BEPOSTHOCTHBIM XapaKTep CIy4ailHbIX COOBITHI.

PIT OVIIL.01.03Y Marematuka Crpanwmma 11 u3 85



2.5. OOgHOBpPEMEHHO C paciuupeHrueM chep MIPUMEHEHUS MaTeMaTUKU B
coBpeMeHHOM oOmiecTBe BcE 0ojieeé BaXKHBIM CTAHOBUTCS MATEMATHUECKUW CTHIhb
MBILICHHS], TPOSBISIIOIIMICS B ONpPEACNEHHBIX YMCTBEHHBIX HaBbIKax. B mpouecce
U3y4eHHs] MaTEeMaTHKU B apCeHall MPUEMOB U METOJIOB MBIIIJICHHUS YEIOBEKa €CTECTBEHHBIM
o0pa3oM  BKIIIOYAIOTCA  MHAYKOUS M JEAYKUUsSA, 0000IIEeHHEe U KOHKPETH3AIHs,
aHalM3 U CHUHTE3, KJIacCUPUKalMsg M CHUCTeMaTu3alus, aOCTparMpoBaHUE M aHAJIOTHSL.
OOBeKThl MaTEMAaTUYECKUX YMO3AaK/IIOUEHHH, MpaBUiIa UX KOHCTPYHMPOBAHUS PACKPBIBAIOT
MEXaHU3M JIOTMYECKHX ITOCTPOEHHH, CIIOCOOCTBYIOT BBIPAOOTKE yMEHHs (POPMYJINPOBATh,
00OCHOBBIBaTh M JIOKa3bIBaTh CYKIEHUSA, TEM CaMblM (OPMUPYIOT JIOTMUYECKUH CTUIIb
MBIIUIEHHS. Benymas poib npuHaIIe:)KuT MaTeMaTiKe B JOPMUPOBAHUH aJITOPUTMUYECKOM
KOMITOHEHTBI MBIIUICHUS ¥ BOCHUTAHUM YMEHHMU JEWCTBOBATH o 3aJJaHHBIM
QITOPUTMaM, COBEPIICHCTBOBATH U3BECTHBIE M KOHCTPYHMpPOBaTh HOBBIE. B mporecce
pelIeHus 3a1a4 — OCHOBBI JIJIsl OPTaHU3aAIMK YIeOHOH AEATENbHOCTH HA yPOKaX MaTeMaTUKU
— pa3BUBAIOTCS TBOPUYECKAs U MPUKIIAJAHAS CTOPOHBI MBIIIIJICHHUS.

2.6. OOyueHne MmareMaTHKe AaET BO3MOXKHOCTh DPa3BUBATh y OOYYAIOIIUXCS TOUYHYIO,
palMoHATBbHYI0 W WHQPOPMATHUBHYIO peYb, yMEHHE OTOMpaTh HAWOOJIee TOIXOISAIIHIE
A3bIKOBBIC, CHMBOJIMYECKHE, TpaUuecKue CpeacTBa sl BBIPAKEHHUS CYXKICHUH U
HarJIsIHOTO UX MPEJCTaBICHHUS.

2.7. HeoOXoauMbIM KOMIIOHEHTOM OOWIEH KyJIbTypel B COBPEMEHHOM TOJIKOBAaHUH
ABJIsIeTCA 00llee 3HAKOMCTBO C METOAAMU IMO3HAHUS JIeHCTBUTENBHOCTHU, IPEACTABICHUE O
opeaMere M METOJe MareMaTWKM, €ro OTJIMYUSAX OT METOJOB €CTECTBEHHbIX H
IYMaHHUTapHbBIX HayK, 00 0COOEHHOCTSAX MPUMEHEHUSI MaTEMAaTUKHU Ul PElIEHUs] HayYHbIX U
OPUKIAAHBIX 3a7a4d. TakuMm oOpa3zoM, MaTeMaTuyeckoe oOpa3oBaHHE BHOCHT CBOM BKJIaJ B
(dopmupoBaHue 001l KyIbTyphl YeJIOBEKa.

2.8. HM3yyeHue MaTeMaTHKH CIOCOOCTBYET HCTETHUECKOMY BOCIHMTAaHHIO 4YeJOBEKa,
NOHMMAHMIO KpacoTbl M M3SIIECTBA MAaTeMaTHMYECKHX pacCyKIACHUH, BOCIPHITHIO
reoMeTpruuecKux (hopM, YCBOCHHUIO U/Ied CHMMETPUH.

2.9. IlpyopUTeTHBIMM LENAMH  OOy4YeHHs]  MaTeMaTWKe  Ha YIIIyOJIEHHOM YpOBHE
IPOIOJKAIOT OCTaBaThCS:

- (QopmHupoBaHME IIEHTPAIbHBIX MAaTEMaTHYECKUX MOHATHH (YHCIIO0, BEIWYMHA,
reomerpuueckas (urypa, InepeMeHHas, BEpOATHOCTb, (YHKIMs, IPOU3BOAHAS,
UHTETrpai), obecreunBaroIux IIPEEMCTBEHHOCTD u MEPCIEKTUBHOCTD
MaTeMaTHYeCKOro o0pa3oBaHus 00yJaroIuXcs;

- TOJBEACHHE OOYdYaloUIMXCs Ha JIOCTYIHOM JJIsi HHUX YPOBHE K OCO3HAaHHUIO
B3aUMOCBSI3M MAaTE€MaTUKU U OKPYKAIOLIETO MHpA, IOHUMAaHHUIO MAaTEMaTUKH Kak
4acTH

- o0uiel KyIbTyphl 4eJIOBEUYECTBA;

- pa3BUTHE UHTEIUIEKTYyaJbHBIX W TBOPYECKUX cHocoOHocTell oOydaromuxcs,
[IO3HABATEIIbHOM  AaKTUBHOCTH,  HUCCIIENOBATEIILCKUX  YMEHMM, KPUTUYHOCTHU
MBIIUIEHUS, NHTEpECA K N3yYEHUIO MATEMAaTHUKH;

- (dopmupoBaHue (QYHKIMOHAJIbHONH  MaTeMaTHUYECKOW TPaMOTHOCTH:  yMEHHS
pacro3HaBaTb MAaTEMaTUYECKUE ACIEKTHl B PEAJIbHBIX KM3HEHHBIX CUTyalUsAX U IIpU
U3y4eHUH JIPYTMX  Y4eOHBIX TpPEeIMETOB, MPOSBICHUS  3aBUCUMOCTEH U
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3aKOHOMEpHOCTEH, (OpMyIMpOBaTh MX Ha SA3bIKE MAaTEMAaTUKU M CO3]1aBaTh
MaTeMaTUYECKUE MOJEIU, IPUMEHATh OCBOCHHBI MaTeMAaTUYECKMM amnmapar Jyis
pellieHus] MPAKTUKO-OPUEHTHPOBAHHBIX 3aJa4, HMHTEPIPETUPOBAaTh U OLIEHUBATh
IIOJIyYEHHBIE PE3YJIbTATHI.
2.10.  OCHOBHBIMHM JIMHHUSIMHU COJIEpXKaHMS Kypca MaTeMaTHKU YIIIyOJEHHOIO YpPOBHS
ABISAOTCS:  «Yucma ¥ BBIUMCIEHUS», «Anredpa» («AdredpanuecKkue BBIPAKCHHS,
«YpaBHeHUsT U HepaBeHCTBa»), «Hawama wmaremarumdeckoro ananusa», «l'eomeTpus»
(«I"'eomerpuyeckre (UTYpBl M HX CBOHCTBa», «l3MepeHne reoMeTpHuecKuX BEITHUUHY),
«BepodtHocTe M craTUcTHKa». JlaHHBIE JIMHMM pa3BUBAIOTCS MapajlleNIbHO, KaXaas B
COOTBETCTBUM C COOCTBEHHOM JIOTMKOM, OJJHAKO HE HE3aBUCUMO OJ[HA OT JAPYIrOH, a B TECHOM
KOHTaKTe U B3aumoJjeictBuu. Kpome 3toro, ux o0ObeIUHsIET JIOTMYECKash COCTaBIIAIOIIAs,
TPaJUIIMOHHO TMpHCYyIas MaTeMaTHKe U IIPOHU3bIBAIOLIAs BCE MaTeMaTHUYECKHe KypChl U
conepxkarenbable JHUU. ChopmymupoBannoe Bo PI'OC COO TtpeboBaHHEe «yMEHUE
OIEpUPOBATH MOHATHAMU: ONpPEACIECHUE, aKCUOMa, TEOPEMA, CIIECTBUE, CBOMCTBO, IPU3HAK,
JI0Ka3aTelbCTBO, PAaBHOCHUIIbHBIE (OPMYIHPOBKH, yMEHHE (OPMYIHPOBATH OOpaTHOE M
IIPOTUBOIOJIOKHOE YTBEP)KJIEHUE, NMPUBOJUTH MPUMEPHI U KOHTPIPUMEPHI, UCIOIb30BaTh
METOJ MaTeMaTUYeCKON MHIYKLUH, IPOBOJUTH JI0Ka3aTeIbHbIE PACCYXKAECHUS IIPU PEILICHUH
3aj1ay, OLIEHUBATh JIOTHYECKYIO MPAaBUIIBHOCTh PACCYXKJIEHHI» OTHOCUTCS KO BCEM Kypcam, a
(dopMHpOBaHUE JIOTHYECKUX  YMEHHUH pacrpenensercs 1o  BceM rojam oOyueHHs Ha
YPOBHE CpeIHEro o0I11ero oopa3oBaHmsl.
2.11 B cootBerctBun ¢ ®I'OC COO marematuka siBisieTcss 00s3aTeIbHbIM MPEAMETOM Ha
JaHHOM  ypoBHe  oOpasoBanus.  Hacrosmeit  mporpamMmoil 1o  MaTeMarTuKe
npelycMaTpuBaeTCsl U3ydeHue yueOHoro npeamera «MaremaTuka» B paMKax TpEX yueOHBIX
KypcoB: «Anre0pa W Hadajga MaTeMaTHYeCKOro aHanuza», «['eomerpusi», «BeposTHOCT U
cTaTucTUKay. POpPMUPOBAHHE JIOTMUECKUX YMEHHUH OCYILIECTBIIAETCS HA MPOTSLDKEHUU BCEX
JeT 00y4eHHUs! Ha YPOBHE cpelHero o0IIero oopa3oBaHus, a IEMEHTHI JOIUKH BKIFOYAIOTCS
B COJIEP/KaHUE BCEX HA3BAHHBIX BBILIE KYPCOB.

2.12.1. Kypc «Anrebpa 1 Hayajga MaTeMaTHYECKOrO aHAJIM3a» SIBJISIETCS OJTHUM U3 Haubolee
3HAQUUMBIX B MpPOrpaMMe, IIOCKOJIbKY, C OJHOH CTOpOHBI, OH oOecHe4yuBaeT
MHCTPYMEHTAJIbHYIO 0a3y JUlsl MU3y4eHHUs] BCEX €CTECTBEHHO-HAYYHBIX KYpCOB, a C IpYrou
CTOpOHBI, (POPMUPYET JIOTUYECKOE M aOCTPAKTHOE MBIIUIEHHWE O00YyYarolMXCs Ha YPOBHE,
HEOOXOIMMOM IS OCBOCHMSI MH(POPMATHUKH, OOIIECTBO3HAHHUS, UCTOPUHU, CIOBECHOCTH W
Jpyrux AMCUMIUIMH. B paMKkax maHHOTO Kypca o0ydaromiuecs OBJIaJ€BAOT YHUBEPCAIbHBIM
S3BIKOM COBPEMEHHOM HayKu, KoTopasi (GOpMYyIHpPYeT CBOU JIOCTHKEHUSI B MAaTEeMaTHYECKOM
dopme.

2.12.2 VuebHbIil Kypc anreOpbl M Hadal MaTeMaTUYECKOTO aHalIM3a 3aKJIAJbIBA€T OCHOBY
JUISL YCTIEIIHOTO OBJIAJCHMS 3aKOHAMM (DU3MKH, XUMHUHU, OUOJIOrMH, TOHMMaHUs OCHOBHBIX
TEHACHIIUHA Pa3BUTHUSI SKOHOMHUKU U OOIECTBEHHOW >KU3HH, MO3BOJSET OPUEHTHUPOBATHCS B
COBPEMEHHBIX HU(PPOBBIX U KOMIBIOTEPHBIX TEXHOJOTHUSIX, YBEPEHHO HMCIIOJIb30BaTh UX JJIS
JTanbHEWIIero o0pa3oBaHUsS W B TOBCEIHEBHOW ku3HU. OBlajieHHMe aOCTPAaKTHBIMH H
JIOTMYECKU CTPOTMMU KOHCTPYKLHUSAMH anreOpbl M MaTeMaTH4YeCKOTrOo aHajiu3a pa3BHUBAET
YMEHHUE HAaXOAUTh 3aKOHOMEPHOCTH, 0OOCHOBBIBATh HCTHHHOCTD, JOKAa3bIBaTh YTBEP)KICHHS
C TOMOUIbI0 MHAYKIMH M pacCyXIaTb JeIyKTHBHO, HCIOJIb30BaTh 0000IIeHne |
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KOHKpETH3al1lo, abCcTparupoBaHUe M aHAJIOTUIO, (hOPMHUPYET KpEeaTUBHOE M KPUTHUECKOE
MBIILUIEHHUE.

2.12.3. B xozae uzydeHus yueOHOro Kypca "Anredpa u Hayaja MaTeMaTHUYeCKOro aHaimu3a'
oOyyaroluecs: Moay4aroT HOBBIM ONBIT pEIICHUs NPUKIAIHBIX 3a/1ad, CaMOCTOSTEIbHOIO
IIOCTPOEHUS MAaTEMaTHUYECKUX MOJEJEH pealbHbIX CUTYalUil, MHTEPIPETAlUU NOJy4YEHHBIX
pelleHui, 3HAaKOMSTCS ¢ PUMEpPaMU MaTeMaTUYECKUX 3aKOHOMEPHOCTEH B MpUPOJIE, HayKe
U UCKYCCTBE, C BBIJAIOIIMMUCS MaTEMaTUYECKUMH OTKPBITUSMU U UX aBTOPaMHU.

2.12.4. YueOnblii Kypc 00J1a1a€T BOCITUTATEIHHBIM ITOTEHIIMATIOM, KOTOPBIA peaTu3yeTcs KaK
yepe3 y4eOHbIN MaTepuai, CrocoOCTBYIOMIMM (OPMUPOBAHUIO HAYYHOTO MHPOBO33PEHUS,
TaKk M 4epe3 crnenupuKy y4eOHOH HEesATETBHOCTH, TpeOyomel MpoaoKUTEIbHOMN
KOHLEHTPAallud BHHUMaHUS, CaMOCTOSITEJIbBHOCTH, AaKKypaTHOCTM U OTBETCTBEHHOCTH 3a
IIOJIyYEHHBIN pe3yibTarT.

2.12.5. B ocHoBe MeTouKu 00yueHus anredpe U HadyajaaM MaTeMaTHIeCKOro aHaan3a JICKUT
JEeSTENIbHOCTHBIN MPUHIUI O0yYEHUSI.

2.12.6. B crpykrype ydyeOHOro Kypca «Anredpa M Hayala MaTeMaTHYECKOTO aHaIh3a»
BbIJICTICHBI CIIETyIOIINE coJiep>KaTeIbHO-METOINYECKUE nuHun: «Yucna u
BblunciaeHus», «DOynkuuu U rpaduku», «YpaBHEHUS M HepaBeHCTBa», «Hauama
MaTeMaTUYeCKOro aHanu3a», «MHOXecTBa W JIOTHKa». Bce OCHOBHBIE COJEpKATEIbHO-
METOJMYECKUE JTUHUM U3Yy4aloTCs Ha MPOTSHKEHUU JIBYX JIET 00Y4YEHMsI HA YPOBHE CPETHETO
oOuiero oOpa3oBaHMs, €CTECTBEHHO [OMOJHSS ApPYr Jpyra ¥ IOCTENEHHO HachIIasCh
HOBBIMU TeMaMM WU paszjaenamu. JlaHHBIA Kypc SIBISIETCS HHTETPAaTUBHBIM, IOCKOJIBKY
o0beauHsIeT B cede cojaepKaHHe HECKOJIbKMX MAaTeMaTHYeCKHX AUCHUIUIMH, TaKUX Kak
anreOpa, TPUTOHOMETPHUS, MAaTeMATUUYECKUH aHaJIM3, TEOPUs MHOXKECTB, MaTeMaTHYecKas
agoruka u apyrue. Ilo Mepe Toro kak oOywarommecs OBJa/eBalOT BCE Oojiee HIMPOKHM
MaTeMaTHYECKUM allapaTtoM, y HUX IMOCIeA0BaTeIbHO (POPMUPYETCS U COBEPLICHCTBYETCS
YMEHHME CTPOUTH MAaTEMaTHYECKYI0 MOJENb pEaJbHOM CUTyallud, IPUMEHATH 3HAHMUS,
MOJIyUYEHHBIE NPU H3YYEHHM Kypca, JJI PELICHHs] CaMOCTOSITEIbHO CHOPMYIUPOBAHHOM
MaTeMaTUYECKOM 3a/1auu, a 3aTEM UHTEPIPETUPOBATH CBOM OTBET.

2.12.7. ConepxarenbHo-MeToAnuecKass JHHUS «Yucna ©  BBIUMCICHUS» 3aBepIIaeT
(opMHpOBaHNE HABBIKOB HCIOJIb30BaHUS JE€HCTBUTENBHBIX YHCEN, KOTOPOE OBLIO HA4aTo Ha
YpOBHE OCHOBHOTro oOmiero oOpa3oBaHus. Ha ypoBHe cpenHero o0miero oOpa3oBaHUS
ocoboe BHUMaHHE yjensercs (HOPMUPOBAHMIO HABBIKOB pPALMOHAJBHBIX BBIYMCICHHUH,
BKJIIOUYAIOLIMX B ce0s HCIOJB30BAaHHE Pa3jIMUYHBIX (OpPM 3alKCH YHUCIA, YMEHHE JeNaTh
NPUKUAKY, BBIIOJIHATH MPUOMMKEHHBIE BBIUMCICHMS, OLIEHUBATh YHCIIOBBIE BBIPAXKEHUS,
paboTaTh € MaTeMaTUYECKUMHU KOHCTAHTaMHU. 3HAKOMble OOYy4arolmMMCs MHOKECTBa
HaTypaJIbHBIX, LENbIX, PAIIIOHATIBHBIX U JIEHCTBUTEIIbHBIX YUCEI JOMOIHSIOTCS MHOKECTBOM
KOMIUIEKCHBIX 4ncel. B Kaxa0M U3 3TUX MHOXECTB pacCMaTPUBAIOTCS CBOWCTBEHHBIE EMY
cneuuduryeckre 3a7add M OIEpaluu: JeJeHHe Halelo, ONEpPUpPOBaHUE OCTaTKaMH Ha
MHOXECTBE IIEJIBIX YHCEJ, 0COObIe CBOICTBAa PAaLMOHAJBHBIX M HMPPALMOHAIBHBIX YHUCET,
apu(MeTHYeCKUe Olepaluy, a TakKe HW3BJICUYEHHE KOpPHS HaTypajlbHOW CTENeHH Ha
MHO’KECTBE KOMIUIEKCHBIX YHcell. biaronaps nocienoBareapHOMY — PaclIMPEHHI0  Kpyra
UCIOJIb3YEMBIX YHCEI M 3HAaKOMCTBY C BO3MOKHOCTSIMHM MX MPUMEHEHHMSI IJISl PEeIIeHUs
pa3INyYHbIX 3a7a4 GopMUpYETCs MPEeACTAaBIEHUE O €IUHCTBE MATEMaTHUKU KaK HayKH U e
pOJIM B TMOCTPOCHHUU MOJENEH pealbHOro0 MHpa, LIMPOKO HCIONb3YIOTCS 00001IeHue u
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KOHKPETHU3aLHsL.

2.12.8. Jlunusa "YpaBHEHHUS U HEpaBEHCTBA" PeaTU3yeTCsl HAa MPOTHKECHUU BCETO O0yUCHHS
Ha YpOBHE cpefaHero oOmiero oOpa3oBaHUs, MOCKOJIBbKY B KaXaoM pasnene lIporpaMmer
IOPEJYyCMOTPEHO pelIeHHuEe COOTBETCTBYIOUIMX 3ajady. B  pe3ynbrare oOydaromuecs
OBJIQIEBAIOT  PA3IMYHBIMM ~ METOJAMHU  PELICHHUsS PALHMOHAIBHBIX, HPPALUOHAIbHBIX,
IIOKa3aTeIbHbIX, JIOrapu(PMUYECKMX U TPUTOHOMETPUUECKUX YpPaBHEHHUI, HEPAaBEHCTB U
cUCcTeM, a TakXke 3a7ay, coepkauux mnapaMmerpbl. llonmydyeHHble yMeHHs IIUPOKO
UCTIOJB3YIOTCS TIPU MCCIIENOBaHUU (YHKIMHA C TOMOIIBIO HPOM3BOIHOW, MPU PEIICHUH
OPUKIAIHBIX 3aJad M 3aJad Ha HaxX0XJIEHUWE HauOOJbIIMX M HAUMEHBUIMX 3HA4YE€HUMN
¢ynkunu. JlanHas cogep:karenbHas JUHUS BKIIOUaeT B cedst Takoke (popMupoBaHue yMEHHIA
BBINOJIHATH pacyeTsl 1o (opmynam, npeoOpa3oBaHusl pallMOHAIBHBIX, UPPALMOHATIBHBIX H
TPUTOHOMETPUUYECKUX BBIPDAKEHMM, a TakXKe BbIPAXKEHUH, COAEPKAIIMX CTENeHU U
aorapudmsl. braronaps u3ydeHuro anredpandyeckoro mMarepuaia MpOMCXOAMUT JalbHenliee
pa3sBUTHE AITOPUTMUYECKOTO U aOCTPAKTHOIO MBIIUIEHUS 0Oydaroumxcs, (HOpMUpPYIOTCS
HaBBIKU JIEYKTUBHBIX PAcCyXJeHUil, paboTbl ¢ CUMBOJBbHBIMH (hopMamu, MPeICTABICHUS
3aKOHOMEPHOCTEH M 3aBHCHUMOCTEH B BHJE PABEHCTB M HEPABEHCTB. Ausredpa Inpejaraer
3 PEeKTUBHBIE HHCTPYMEHTHI IS PEHICHUS] MPAKTHYECKHX M €CTECTBEHHO-HAYYHBIX 3ajad,
HarJsHO IEMOHCTPUPYET CBOM BO3MOYKHOCTHU KAaK SI3bIKA HAYKH.

2.12.9. ConepxaTenbHo-MeToanYecKast TUHUS «DYHKIIUU U TpaUKm» TECHO MeperieTaeTCs
C JIpYT'MMH JIMHUSAMHU Kypca, IOCKOJIBKY B KaKOM-TO CMBbICIE 3aaéT IMOCIIeA0BaTEIbHOCTh
u3ydyeHus Mmarepuana. M3ydeHue CTelneHHOW, IoKa3aTeiabHOH, JorapuMuU4eckoil wu
TPUTOHOMETPUUYECKUX (DYHKIMH, UX CBOWCTB U rpaMKOB, UCIOIb30BaHUE (YHKLUUN I
pelieHus 3ajad M3 JIpYruX Y4YeOHbIX MPEIMETOB U PEaTbHOM KU3HU TECHO CBA3aHO KaK
C MaTeMaTHYeCKHM aHaJIW30M, TaK U C pElIeHHEeM YypaBHEHHH U HepaBeHCTB. llpu 3Tom
Oonpiioe BHUMaHME yaensercds (OPMHUPOBAHMIO YMEHHS BbIpakaTb (QopMyiaMu
3aBUCHUMOCTH MEXJy pa3InYHbIMU BEJIMYMHAMH, HCCIEAOBATh IOJIyYE€HHbIE (QYHKIHH,
CTpouTh MX rpaduku. Marepuan 3TOH cOAep)KaTEJbHOM JMHUU HalelleH Ha pa3BUTHE
YMEHMM W HAaBBIKOB, IO3BOJSIONIMX BBbIpAaXaTh 3aBHCHUMOCTH MEXAy BEIWYMHAMH B
pasnuyHoit  ¢Qopme: aHanuTHYECKOH, Trpaduueckod U cioBecHOH. Ero u3yudenue
CHOCOOCTBYET Pa3BUTHIO AJITOPUTMHUECKOTO MBILIUIEHUS, CHOCOOHOCTH K OOOOIIEHUIO U
KOHKPETHU3al[iH, UCII0JIb30BAHUIO aHATIOT .

2.12.10. CopnepxarenbHass juaus "Hauanma waremarnueckoro aHaiamsa'" —I1O3BOJISIET
CYILIECTBEHHO PaCIIMPUTh KPYTr KaK MaTeMaTUYECKUX, TaK U MPUKIAIHBIX 33a]a4, JTOCTYIHBIX
o0yJaromuMcsi, TaKk KaK y HHUX TOSBISETCS BO3MOXKHOCTb CTPOUTH TI'paUKU CIOKHBIX
GyHKUIUH, ompeAensaTh WX HAWOONbIIMNE M HAUMEHBLINE 3HAYEHUsS, BBIYMCIATH IUIOIIAAN
¢uryp u o0O0BEeMBI Tel, HaXOIUTh CKOPOCTH M YCKOpeHus mporeccoB. JlaHHas
coJiep/KaTeNbHasl JMHHUS OTKPBIBAET HOBBIE BO3MOYKHOCTH IIOCTPOECHHS MaTEMaTHUECKHUX
MoJieIel peajbHBIX CUTYallui, MO3BOJISET HAXOAUTh HaMIydllee pelieH!e B MPUKIAIHbIX, B
TOM  4YHClI€  COLUMAIbHO-)KOHOMHUYECKHX,  3aJadyax. 3HAKOMCTBO C  OCHOBAaMH
MaTEeMaTUYeCKOr0  aHaJiu3a CIOCOOCTBYET Pa3BUTHIO  aOCTPAKTHOTO, (OpMalIbHO-
JIOTHYECKOTO0 UM KPEaTHBHOTO MBIIUICHUS, (OPMUPOBAHHUIO YMEHHMH paclo3HaBaTh
IPOSIBJIIEHUS] 3aKOHOB MaTeMaTHKH B HayKe, TEXHUKE U McKyccTBe. O0ydaromuecs: y3HaT O
BBIJIAIOIINXCS Pe3yNbTaTax, MOJYYEHHBIX B XOJ€ Pa3BUTUS MAaTeMAaTUKU KaK HAyKH, U 00 UX
aBTOpax.
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2.12.11. ConepxaTenpHO-MeTOANMYECKasT JIMHUS «MHOXXECTBA M JIOTHKA» BKIIOYAET B CeOs
AJIEMEHTHl TEOPUM MHOXKECTB U MaTeMAaTUYECKOM JIOTMKH. TeopeTHKO- MHOYKECTBEHHbBIE
IPEJICTaBICHUS. IPOHU3BIBAIOT BEChb KypC IIKOJBbHOM MaTeMAaTUKH U MpeaJiararoT
HanOosiee yHUBEPCAIbHBIN S3bIK, OOBENMHSIOMIMKA BCE pasfenbl MaTeMaTUKH H e
IPWIOKEHUH, OHU CBSI3bIBAIOT Pa3HbIE MAaTEMATUYECKUE NUCLUIUIMHBI U UX HPUIOKEHUS B
eauHoe nenoe. [103TroMy BaXHO 1aTh BO3MOXKHOCTb OOYyYaroLIeMycCsl IOHUMATh TEOPETUKO-
MHOKECTBEHHBIM SA3BIK COBPEMEHHOM MAaTEMATHKH M HCIOJIB30BaTh €ro U BBIPAKECHUS
CBOMX MbICJIEH. [IpyrMM Ba)KHBIM IPU3HAKOM MAaTEMATHKM KaK HAyKH CleAyeT NPU3HATH
CBOWCTBEHHYIO €l CTpPOrocTb OOOCHOBAaHMH M CIEIOBaHHME OINpPENEIEHHBIM IIpaBUIIaM
IIOCTPOEHHUS JI0KA3aTelIbCTB. 3HAKOMCTBO C DJJIEMEHTAaMM MaTeMAaTHUYECKOH JIOTMKHU
CHOCOOCTBYET Pa3BUTHUIO JIOTHYECKOTO MBIIUICHUS O00yYaroIuXcs, MO3BOISIET UM CTPOUTH
CBOM PACCYXJCHHS Ha OCHOBE JIOTMYECKUX NpaBWil, (OPMHUPYET HABBIKH KPUTHYECKOTO
MBILLUIEHHUS.

2.12.13. B yueOHOM Kypce "Anrebpa u Hauanza MaTeMaTUYECKOro aHalu3a" MPUCYTCTBYIOT
OCHOBBl ~MAaTEMaTHYECKOTO MOJEIUPOBaHMSA, KOTOpbIE IPU3BAHBI  CIIOCOOCTBOBATH
(OpMHPOBAHNIO HABBIKOB MOCTPOCHMSI MOJENIEH peallbHbIX CUTYaLMi, UCCIeI0BAHUS ITUX
MoJiesiell ¢ MOMOIIBIO anmnapaTa aiareopbl U MaTeMaTHMYecKOro aHalu3a, MHTEpIpeTaliu
MOJIyUYEHHBIX pe3ysibTaToB. Takue 3a7aHus BILIETEHbl B KaX/bI U3 pa3/ieloB NpPOTrpamMMBbl,
MOCKOJIBKY BECh MaTephaj yd4eOHOTO Kypca IIUPOKO UCIONB3YeTCsl I  peIICHUs
OPUKIAAHBIX 3anad. llpum pemeHun peanbHBIX NPAKTUYECKUX 33aJad  O0yJaromIuecs
pa3BUBalOT HAOJIIOAATEIbHOCTh, YMEHHUE HAXOAUTh 3aKOHOMEPHOCTH, abCTparupoBaThCs,
UCIOJIb30BaTh AHAJOTHIO, 0000IIaTh M KOHKPETH3UPOBaTh IpobdsieMy. JledaTenbHOCTh 110
(OopMHPOBAHNIO HABBIKOB PEIIEHUS MPUKIIAJAHBIX 33]]a4 OpraHu3yeTcs B IMpolecce U3yueHHs
BCEX TeM yueOHOro kypca "Anredpa v Hadyajga MaTeMaTH4YEeCKOro aHanu3a'".

2.13.1. T'eomeTpusi sBIgeTCSs OAHMM M3 0A30BBIX KYpCOB Ha YpPOBHE CpPETHETO OOIIEro
o0Opa3oBaHMs, TaKk KaK OOECHeuMBaeT BO3MOXXHOCTb W3Y4YEHMs JIUCLMIUIMH E€CTECTBEHHO-
HAayYyHOW HANpPaBJIEHHOCTH U MPEAMETOB T'yMaHUTApHOro Lukia. I[IocKonbKy joruueckoe
MBILUIEHHE, (OPMUPYEMOE MPU U3YyYEHUH 00YJarOIIMMHUCS MOHATHHHBIX OCHOB I'€OMETPHH,
IpU J0Ka3aTeJIbCTBE TEOPEM WU TMOCTPOEHUHU LEMOYKH JIOTUYECKHX YTBEP)KIEHUH Ipu
pEIIEHNN TIEeOMETPUYECKUX 3a7ad, YMEHHE BBIIBUIaTb M  ONPOBEPraTb TIMIIOTE3bI
HEINOCPEICTBEHHO HCIIOJIB3YIOTCS IIPU PEIICHUU 3a/ad €CTECTBEHHO-HAyYHOIO LUKJIA, B
YaCTHOCTH (PU3MUECKUX 3a7ay.

2.13.2. Llens OCBOEHHUS IIPOrpaMMbI y4eOHOro Kypca «I'eomerpus» Ha
yriayOn€HHOM YpOBHE — pPa3BUTHE WHAMBUAYAJIBHBIX CIIOCOOHOCTEH, OOydaroIIUXcs MpH
U3YYEHUU TEOMETpPUH, KaK COCTaBisioulel mnpenMeTHol obmactu «Marematuka u
uHpopMaTHKa» depe3 obecrieueHre BO3MOXKHOCTH MPUOOPETEHHs] U UCIOJIb30BaHUs Oolee
rNyOOKMX ~ TEeOMETPUYECKUX  3HAHUM M JeHCTBMM, CIeUM(UYHBIX  T'€OMETPUH, U
HEOOXOJMMBIX  JJIsl  YCHEIIHOTO  Mpo(eCCHOHATBHOIO  00pa30BaHUs, CBSI3aHHOTO C
MCII0JIb30BAaHUEM MATEMATUKH.

2.13.3. IlpuopureTHbIMM 3aJa4yaMH Kypca TEOMETPUHM Ha YIIyOJIEHHOM YpOBHE,
pacIIMpSIIOUIMMU U YCUIIMBAIOIIUMU Kypc 6a30BOr0 ypOBHS, SIBISIOTCS:

- pacliupeHue MpeACTaBICHUs O TIEOMETPUM KaK 4YacTH MHMPOBOM KyJBTYpPbl H
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dbopMupOBaHKE OCO3HAHUS B3aMMOCBS3H T'€OMETPUH C OKPYKAIOIIUM MUPOM;

- (opMupoBaHHE IPEJCTABICHUS O MPOCTPAHCTBEHHBIX (UIypax Kak O BaKHEHIIUX
MaTEMaTUYECKUX MOJIENSIX, MO3BOJIIOIIMX ONMCBHIBATH U HU3ydaTh PA3HbIE SIBICHUS
OKpY’KaloIllero MUpa, 3HaHUE MOHATUMHOrO ammnapara no paszaeny "Crepeomerpus"
y4eOHOr0 Kypca T€OMETpHH;

- (opMupoBaHHE YMEHHS BIAJE€Th OCHOBHBIMH IOHATHSAMHM O HPOCTPAHCTBEHHBIX
¢urypax m MX OCHOBHBIMHM CBOWMCTBAMH, 3HAaHUE TeopeM, (HOpMydT M yMEHHE HX
IPUMEHSTh, YMEHHUS JOKa3blBaTb TEOPEMbl U HAXOAUTh HECTAHIAPTHBIE CIOCOOBI
pelLeHus 3a1a4;

- (opMupoBaHHE YMEHHs PACIO3HABATH Ha YEPTEKAX, MOAEISAX M B PEalbHOM MHUpE
MHOTI'OI'pPaHHMKH U TeJla BpallleH!Us, KOHCTPYUPOBAaTh FT€OMETPUUYECKHUE MOJIEIH;

- (QopmupoBaHME IIOHMMAaHMSI BO3MOXXHOCTHM  aKCHOMAaTHYECKOIO  IOCTPOEHUS
MaTeMaTHYECKUX TEOpHH, (OpPMHpPOBAHUE IMOHMMAHUS POJM AKCUOMATUKU HpU
IPOBE/ICHUH PACCYKICHU;

- (QopmupoBaHuEe YMEHUS BIIAJETh METOAAMHU JOKA3aTEIbCTB U aJIFOPUTMOB PELIEHUS,
YMEHUSI UX HPUMEHSTb, IPOBOJUTh JIOKA3aTENbHbIE PACCYXKJEHHUS B XOJ€ peLCHHs
CTEpEOMETPUYECKUX 3a/1a4 U 3ajlay C MPaKTHUECKUM COfep)kaHueM, (PoOpMUpOBaHHE
OpPEJCTaBICHU O  HEOOXOJUMOCTH  JOKa3aTeJbCTB  NpU  OOOCHOBaHHUU
MaTeMaTUYECKUX YTBEP)KICHUM M POJIM aKCHOMATHKU B IPOBEICHUM JEITYKTUBHBIX
pacCyXIEHHUI;

- pa3BUTHE U COBEPUICHCTBOBAHME UHTEJUIEKTYaJbHBIX U TBOPUECKUX CHOCOOHOCTEH
oOydaroluxcsi, IO3HABaTEIbHON  aKTUBHOCTH, HCCJIEIOBATENIbCKUX  YMEHUH,
KPUTHYHOCTH MBIIIJIEHUS, UHTEpPECa K U3yYEHHUIO T€OMETPUH;

- (opmupoBaHue (YHKIIMOHAIBLHOM TPAMOTHOCTH, PEJIEBAHTHOM TN€OMETPUHU: YMEHMS
pacrno3HaBaTh MPOSBICHUSI TEOMETPUUECKUX OHATUN, OOBEKTOB U 3aKOHOMEPHOCTEH
B peaJIbHbIX KU3HEHHBIX CUTYalUsX U MPU U3YYEHHUU IPYTHX YUYEOHBIX MPEIMETOB,
IPOSIBIIEHUS. 3aBUCHUMOCTEM M 3aKOHOMEPHOCTEHM, MOJIEIUPOBAHUSA pEAIBHBIX
CUTyallMi, HCCIENOBaHUS IOCTPOCHHBIX MOJENEH, WHTEPHPETAalUd IOJIY4EHHBIX
pE3yJIBTATOB.

2.13.4. OCHOBHBIMH COJEPKATENBHBIMU JIMHUIMHU Kypca «I'eomerpun» saBisrores: «lIpsmele
U IUIOCKOCTH B NPOCTpaHCTBe», «MHororpanHukm», «Tema BpameHus», «Bektopel u
KOOPJMHATHI B IPOCTPAHCTBEY, «/|BHKEHUS B IPOCTPAHCTBE.

2.13.5. CpopmynupoBannoe B ®I'OC COO tpeboBanue "ymMeTh ONEepUpOBaTh MOHATHIMH',
pENEeBaHTHBIX TE€OMETPUM Ha YrIyOJIeHHOM YpOBHE OOydYeHHs, OTHOCHTCS KO BCEM
CoJiepKaTeNbHbIM JIMHUSAM Y4eOHOro Kypca, a (OPMHPOBAHUE JIOTUYECKUX YMEHHM
pacmipenensercss 1o coaepkarenbHbM  JnuHHAM.  ConepxaHue — oOpa3oBaHu,
COOTBETCTBYIOIIIEE  TNpPEAMETHBIM  pe3yibTataM ocBoeHuss DenepanbHoi  paboueit
IpOrpaMMbl, CTPYKTYpUPOBaHO TakuM oOOpa3oM, 4YTOObI KO BCEM OCHOBHBIM,
MPUHLMIIAAIBHBIM BOIpocaM oOydaromuecs oOpallaauch HEOJHOKPAaTHO, YTO TO3BOJISET
OpraHU30BaTh OBJIAJIEHUE T'€OMETPUUYECKUMHU MOHATUSIMM M HaBbIKaMU IOCJIEIOBATENbHO U
MOCTYNAaTeNbHO, C COOJI0IEHUEM IIPUHLIMIIA TPEEMCTBEHHOCTH, a HOBbIE 3HAHUS BKJIIOYATh B
00I1yI0 CHCTEMY T€OMETPHUECKUX MPEACTABICHUN 00yJaroIuXCs, PacIupsis U yriIyomsis ee,
00pa3yst MPOYHbIE MHOKECTBEHHBIE CBS3H.
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2.13.6. [lepexo K U3y4EHUIO TEOMETPHUH HA YTITyOJIEHHOM YPOBHE MTO3BOJISCT:

- co3mate ycnoBus s auddepeHnuanuu 00y4YeHHUs, MMOCTPOCHUS WHIAMBHIYaTbHBIX
00pa30BaTe/bHBIX MPOrpaMM, OOECHCUUTh YIIYOJICHHOE H3YUYCHHE TI'COMETPUH Kak
cocraBlsitolIeit yaeOHoro npeamera "Maremaruka';

- TMOJTOTOBUTH OOYYAOIIUXCS K TPOIOJIKCHUIO U3YYECHUSI MATEMATHKH C YI€TOM BBIOOpa
Oynymeii mpodeccun, obecrieunBas MPEEMCTBEHHOCTh  MEXKIYy  OOmMHUM U
npodeccHoHATLHBIM 00pa30BaHUEM.

2.14.1. YueOHblii Kypc «BeposSTHOCT, M CTAaTHCTHKA» YIIyOJIEHHOTO YpPOBHS SBJISETCS
IPOJOJDKEHUEM U pPa3BUTHEM OJHOMMEHHOIO Y4eOHOro Kypca YriayOJEHHOIO YpOBHS
ocHOBHOM 1IKoJibl. Kype npennazHadeH uist GopMUpPOBaHUS Y 00y4arOLIMXCsl CTATUCTUYECKOM
KyJIbTYpbl U IOHMMAaHHUS ponu TEOpUU BEPOATHOCTEH KaK MaTEMaTHYECKOTO
UHCTPYMEHTA JJIsi M3Y4YEeHHUs CIIydyallHbIX COOBITHI, BEIMYUMH W mpoueccoB. [Ipu uzydyenun
Kypca oOoramjaroTcsi MpeAcTaBieHusl 00y4yaroUMxcs O METO/ax HCCIEN0BAaHUS M3MEHUYMBOTO
MUpa, pa3BUBAETCS IOHUMAaHUE 3HAYMMOCTH U OOIIHOCTH MaTEMAaTUYECKUX METOJOB MO3HAHUS
KaK HEOThEMJIEMOM YaCTH COBPEMEHHOT'O €CTECTBEHHO-HAYYHOI'O MUPOBO33PEHUS.

2.14.2. Conepxanne yaeOHOTro Kypca HalpaBlIeHO Ha 3aKpeIyieHue 3HaHUW, MOJYYCHHBIX MpU
U3y4EHHH Kypca Ha YPOBHE OCHOBHOTI'O O0ILero o0pa3oBaHMsl, U Ha pa3BUTHE MPEJICTABICHHUH O
CIIy4alHbIX BEJIMYMHAX M B3aMMOCBA3SX MEXIy HUMH HA BA)KHBIX IPUMEPAX, CIOKETHI
KOTOPbIX IOYEpPHHYThl M3 OKpyXamollero mupa. B pesynbrate y o0Oyuarommuxcst JODKHO
chopMHpOBATLCS MPEACTaBIEHUE O Haubosee ynoTpeOUTENbHBIX U OOIIMX MaTeMaTHYeCKUX
MOJIEIISIX, UCTIONB3YEMBIX IJIsi OMUCAHUS aHTPONOMETPUUECKUX U JIeMOrpauIecKuX BEITHYNH,
NOTPEIIHOCTE B Ppa3IMYHbIE pPOAA HU3MEPEHUSIX, JIUTEIBHOCTH O€30TKa3HOH paboThl
TEXHUUYECKUX YCTPONCTB, XapaKTEPUCTHK MAacCOBBIX SIBIEHHWH U MPOLECCOB B OOIIECTBE.
VYueOHbIil Kypc sBisieTcss 0a30iM JUIsi OCBOEHHUsI BEPOSITHOCTHO-CTATUCTUYECKUX METOJIOB,
HEOOXO/JUMBIX CIEIHMAINCTaM HE TOJBKO HMHXKEHEPHBIX CHEIUalbHOCTeH, HO TaKke
COLMAIBHBIX M TCHUXOJOTHYECKUX, IIOCKOJIbKY COBPEMEHHbIE OOIIECTBEHHbIE HAayKd B
3HAYUTEIbHON Mepe HCHOJb3YIOT ammapar aHaiu3a OojiblIuX JaHHbBIX. LleHTpanbHyro yacTb
y4eOHOro Kypca 3aHMMAaeT 00CYKIeHHE 3aKOHA OONBIINX Yucell - (QyHIaMEHTaIbHOIO 3aKOHA
IPUPO/IbI, UMEIOILIEr0 MAaTEMATUYECKYIO (POpMaAIHU3AIIHIO.

2.14.3. B cOOTBETCTBUU C YKa3aHHBIMU LIEISIMH B CTPYKTYpe yueOHOro Kypca «BeposTHOCTD U
CTaTHCTHKa» Ha YIrJyOJE€HHOM YPOBHE BBIJEIECHBI OCHOBHBIE COJIEp)KaTeIbHbIE JIMHUH:
«CnyyaiiHbie COOBITHS u BEpOSITHOCTU» U «Cily4aiiHble BEIMYMHBI M 3aKOH
OOJIBIINX YHUCET.

2.14.4. [ToMUMO OCHOBHBIX JIMHUM B KypC BKJIIOYEHBI JIEMEHTHI T€OpUU IpadoB U TEOPHH
MHOX€ECTB, HEOOXOIUMBIE IS MOJTHOLEHHOIO OCBOCHHUSI MaTepuaia JaHHOTO yueOHOro Kypca
U CMEXHBIX MaTEMaTHUECKUX YUE€OHBIX KypCOB.

2.14.5. Conepxanue nuHUM «CiydaiiHble COOBITHSI U BEPOATHOCTH» CIYXKHUT OCHOBOH JUIS
dbopMupOBaHUS TIPEACTaBICHUI O pacHpelelieHnd BEpPOSITHOCTEM MEXIy 3HaueHUSIMU
CIIy4alHBIX BEIWYUH. BakHYI0 4acTh B 3TOH COJEP>KATEIbHOW JIMHWM 3aHUMAET H3ydeHUeE
F€OMETPUUECKOTO0 M OMHOMHAJIBLHOTO PACHpENeIeHU W 3HAKOMCTBO C UX HENPEPHIBHBIMU
aHAJIOTaMU — MOKa3aTeJIbHbIM U HOPMAJIbHBIM paclpe/leICHUSIMHU.

2.14.6. Tewmsl, CBs3aHHBIE c HEIPEPBIBHBIMU CIIy4YalHbIMU BEIIMYMHAMU U
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pacrpeieieHUusIMU, aKLIEHTUPYIOT BHHMAaHHME OOYYaroONIMXCS Ha OMUCAaHUM M U3YYEHUH
CIIyYaifHBIX SIBICHHUH C MOMOIIBIO0 HETPEPhIBHBIX QyHKIM. OCHOBHOE BHUMAHUE YACTSETCS
MOKa3aTeJIbHOMY U HOPMaJIbHOMY PacIpeIeIICHUSIM.

2.14.7. B yuebHOM Kypce MpenycMaTpuBaeTCsi 03HAKOMUTEILHOE M3YyYCHHUE CBSI3U MEXKIY
CIIy4aifHBIMU BEIHMYMHAMU U OTIMCAHHUE 3TOU CBSI3U C MOMOIIBI0 KOAPDUITUEHTA KOPPEISIIUN
U ero BBIOOPOYHOrO aHajora. DTH 3JIEMEHTHI COJAEp)KaHUS Pa3BUBAIOT TeMy "JlnarpaMMbl
paccenBaHMs", W3YYCHHYI0 HAa YpPOBHE OCHOBHOrO oOmIero o0Opa3oBaHUs, U BO MHOI'OM
OMMPAIOTCS HA CBEJICHHUS U3 KYPCOB alreOpbl U TEOMETPHH.

2.14.8. Emé OINH SJIEMEHT colep)KaHus, KOTOPBI npejjaraeTcs Ha
03HAKOMUTEIILHOM YPOBHE — IMOCIEAOBATEIHHOCTh CIYYalHBIX HE3aBUCUMBIX COOBITHIA,
HACTYNAIOUMX B €AMHULYY BpeMeHU. O3HAKOMIIEHHE C pacIpeleleHHEM BEPOSTHOCTEN
KOJIMYECTBA TaKUX COOBITUH HOCHUT Pa3BUBAIOIIMNA XapakTep M SIBISETCS aKTyalbHBIM JIJIsi
Oynymmx aOWUTYpUEHTOB, IOCTYMAIONIMX Ha Y4YEOHBIC CIECIHAIBHOCTH, CBSI3aHHBIE C
0OIIECTBEHHBIMU HAYKaMHU, TICUXOJIOTHEN U YIIPaBICHUEM.
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2. INTAHUPYEMBIE PE3YJIBTATBHI U3YYEHUSA YYEBHOI'O IIPEJJIMETA «MATEMATHUKA)>

B pe3ynbrare uzyuenus yuebnoro npeamera «MaTemaThkay CTyIEHT T0JKEH CPOPMUPOBATH CIEAYIOIINE PE3YIbTaThI:

1) JMYHOCTHBIE

B pPE3YyIbTAaTC U3YUCHUA MAaTCMATUKHU HAa YPOBHC CPCAHCTO O6IH€FOO6pa3OBaHI/IH y 06yt1a101ueroc;1 6y,ZLYT C(I)OpMHpOBaHLI CJICAYyrOmuUe JIMYHOCTHBIC
PE3YyJIbTaThI:

Ouenka 10CTHKEHUA
(npucymcmeue na
PesyabTatr Yrounennslii pesyabsrat @OII Opranusanust 10CTHKEHHUS 3aHAMUU, yYyacmue 6
BbINOTHEHUU Y4eOHbIX
3a0ay u pegexcuu)

I'PAKAAHCKOI0 BOCIIMTAHUSA:

JIPTB1 chopMHUpPOBaHHOCTH TPAKAAHCKON | CPOPMHUPOBAHHOCTh TPAKIAHCKOU
MO3UIIMK 00YYarOIIErocst Kak aKkTUBHOTO U | TMO3UIMM  00yYaromerocsi Kak
OTBETCTBEHHOI'O WIEHA POCCUICKOIO AKTUBHOT'OM OTBETCTBEHHOI'O WICHA
o011ecTBa; poccuiickoro o01ecTBa, MpecTaBIeHHE O
MaTeMaTHYECKUXOCHOBAX
(YHKIIMOHMPOBAHUS PA3IMUHBIX CTPYKTYP,
SIBJIEHUM, IPOLETYP IPa’KIaHCKOTO
o01iecTBa (BbIOOPHI, OMPOCHI U IPYTOE),
YMEHHUE B3aUMOIEVCTBOBATH C
COLIMAJIbHBIMUA MHCTUTYTaMH B
COOTBETCTBHUH C UX PYHKIHUAMHU U

[IpakTuyeckas pabora
[IpakTnueckoe 3anarue

Ha3HAYEHUEM
JIPrB2 oco3HaHue cBOMX OCO3HAaHNE CBOMX KOHCTUTYLIMOHHBIX IIPaB U
KOHCTUTYIIMOHHBIX IIpaB U 00s13aHHOCTEH, | 00s3aHHOCTEH, yBaXKEHHE 3aKOHA U [IpakTuueckas pabora
[IpakTnueckoe 3anarue
yBa)KEHHE 3aKOHA U MPAaBONOPSIKA; IIPaBOIIOPSIIKA
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JIPrB3 MIPUHSTHE TPaIULIMOHHBIX
HaIlMOHAJILHBIX, 00I1IeYeI0BEYECKUX
TYMaHUCTUYECKUX M JEMOKPATHYECKHUX
IIEHHOCTEH;

IIPHUHATHC TPAAUIIHNOHHBIX HAllUOHAJIbHBIX,
OGH.IG‘-IGHOBC‘-IGCKI/IX T'YMaHUCTHYCCKUX U
JAEMOKPATUUCCKHUX HGHHOCTCﬁ

HpaKTI/I‘ICCKOG 3aHATHUC

[TpakTuueckas pabota

JIPre4 TOTOBHOCTb MPOTUBOCTOATH
UJICOJIOTHH 3KCTPEMHU3MA, HAIlMOHAIM3MA,
kceHodoOouu, JTUCKPUMHUHAITIH 10
COLIMATILHBIM, PEITUTHO3HBIM, PAaCOBBIM,
HAI[MOHAJILHBIM MTPU3HAKAM;

TOTOBHOCTb ITPOTHBOCTOSATH UJICOJIOTHH
IKCTpEeMH3Ma, HallMOHAIM3Ma, KceHOhoOuH,
JTUCKPUMHHAIINH TI0 COITUATBHBIM,
PEIUTHO3HBIM, PACOBBIM, HAIIMOHATILHBIM
MIPU3HAKAM

HpaKTI/I‘ICCKOG 3aHATHUC

[TpakTuueckas pabota

JIPTBS TOTOBHOCTH BECTH COBMECTHYIO
NEeSATEIbHOCTh B MHTEPECAX I'PAKIAHCKOTO

TOTOBHOCTb BECTH COBMECCTHYIO
ACATCIIbHOCTDb B HHTCPECAX I'PAKIAAHCKOI'O

o01ecTBa, y4acTBOBaTh B | 00I1IeCcTBa, y4acCTBOBATh B CAMOYIIPABIIEHUN [IpakTuueckoe 3anarue TectupoBanue
CaMOYIPaBJICHUU B | B 00111€00pa30BaTeIbHOM OpraHu3aluy 1
o0mieo0pa3oBaTebHOM  OpraHW3allii | | JETCKO-IOHOIICCKHX OPTaHMU3AIHSIX
JETCKO-IOHOIIECKUX OpraHu3alusix;
JIPrB6 ymeHue B3aUMOJAEWCTBOBAaTh C | yMEHHE B3aUMOJICHCTBOBATH C
COLIMAJIbHBIMU WHCTUTYTaMH B | COLMAIbHBIMU MHCTUTYTAMH B [IpakTnueckoe 3anarue
COOTBETCTBUM C HUX (QYHKUMSIMH U | COOTBETCTBUH C UX PYHKIUSAMH U TectupoBanue
Ha3HA4YCHHEM,; Ha3HAYEHUEM
JIPrB7 TOTOBHOCTh K T'yMaHUTapHOW M | TOTOBHOCTh K T'YMaHUTapHOU U
. . N [IpakTrueckoe 3aHsTHE
BOJIOHTEPCKOM AESTEIbHOCTH; BOJIOHTEPCKOM AESITEIbHOCTU TectupoBanue
NATPHOTHYECKOI0 BOCIINTAHMSA
JIPnBl chopmHupoBaHHOCTE pOCCHUNMCKON | cHOPMHPOBAHHOCTh  POCCUHCKOMN
IpaXIaHCKOU UJCHTUYHOCTH, | TPAXIAHCKOH  UACHTUYHOCTH, TectupoBanue

MaTpuoOTH3Ma, YBaXKEHUS K  CBOEMY
HapoJly, YyBCTBa OTBETCTBEHHOCTU MEpEN]
Ponunoii, TopaocTy 3a cBOMl Kpau, CBOIO
Ponuny, cBOi A3BIK U KYJIBTYpY, IPOILIOE
M HACTOSIIEe  MHOTOHAITHOHAIHLHOIO
Hapona Poccuu;

YBaXXEHMSI K IPOIIJIOMY U HACTOSIIEMY
POCCHUICKON MAaTeMaTHKH, LIEHHOCTHOE
OTHOIIEHHE K JJOCTUKEHHUSIM POCCUMCKHUX
MaTEMaTHUKOB ¥ POCCUHCKOMN
MaTeMaTHYeCKOM IIKOJIbI, UCIIOJIb30BaHUE
9TUX JOCTHKEHUH B IPYIMX HayKax,

TectupoBanue
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TEXHOJIOTHAX, C(bean 3KOHOMHMKHU

JIPB2  1€HHOCTHOE  OTHOIIEHHE K

HOCHHOCTHOC OTHOIICHUEC K

roCyapCTBEHHBIM CHUMBOJIaM, | FOCYapCTBEHHBIM CUMBOJIAM,
HUCTOPUYECKOMY 51 IIPUPOJHOMY | UCTOPUUYECKOMY U IIPUPOAHOMY HACIIEIHIO,
HACcJIEQUI0,  INaMATHUKAM, TPaJuLUsAM | MaMATHUKAM, TpaJuLusaM HaponoB Poccun, TectupoBanue TectupoBanue
HaponoB Poccuu, noctmxenusam Poccun B | noctrkeHusm Poccun B Hayke, HCKYCCTBE,
HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTUAX U | CIIOPTE, TEXHOJIOTUAX U TPYAC
TpYZE;
AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMA

JIPauB1 oco3HaHME NYXOBHBIX LIEHHOCTEW | OCO3HAHHE TyXOBHBIX LIEHHOCTEH
POCCUICKOr0 HapoAa; poccuiickoro HapoJia, chOpMUPOBAHHOCTb

HPaBCTBEHHOI'O0 CO3HAHMS, 3THYECKOTO

IIOBEJICHUs, CBA3aHHOI'O C IIPAKTUYECKUM CaMocTosiTenbHbIe [IpakTuyeckas pabora

IIPUMEHEHHUEM JTOCTHKCHUN HAyKU U
JEeATEILHOCTBIO YIEHOTO, OCO3HAHKE
JIMYHOTO BKJIAJIa B TOCTPOCHHE
YCTONYMBOTO OYIyIIEro

TBOpUYECKHE PaOOTHI

JIPauB2 c(OpMUPOBAHHOCTD
HPABCTBEHHOI'O  CO3HAaHMs, ATHYECKOTO
MIOBE/ICHNUS;

c(hOpMUPOBAHHOCTH HPABCTBEHHOTO
CO3HaHUs, ATUYECKOTO MTOBEICHUS

CaMoCTOSTEIBHBIE
TBOpUYECKHE pabOThI

[IpakTuyeckas pabora

JIPnaB3 CIIOCOOHOCTD OLIEHUBATh
CUTYalli0 W TPHUHUMATh OCO3HAHHBIE
pEIIeHUs, OPUCHTHPYICh HA MOPAIHHO-
HPABCTBEHHBIE HOPMBI U [IEHHOCTH;

CIIOCOOHOCTH OLIEHUBATh CUTYAIUIO U
MPUHUMATh OCO3HAHHBIE PEIIeHUs,
OPHUCHTHPYACH HA MOPAJIbBHO-HPABCTBCHHBIC
HOPMBI U IIEGHHOCTH

CaMocTosiTenbHbIE
TBOpYECKUE pabOThI

[IpakTuyeckas pabora

JIPnaB4 oco3HAaHWE JIMYHOTO BKJIaJa B
MMOCTPOCHHE YCTONYMBOTO OYIYIIETO;

OCO3HaHUE JIMYHOTO BKJIaJa B IOCTPOCHHE
YCTONYHMBOTO OYIyIIEro

CaMoCTOSTEBHBIE
TBOPUYECKHE pabOTHI

IIpakTuyeckas pabora

JIPDHBS OTBETCTBEHHOE OTHOIICHUE K
CBOHIM POJIUTENSIM U (WJIH) APYTUM YJIeHAM
CeMbH, CO3JJaHUI0 CEMbH Ha OCHOBE
OCO3HAHHOT'O TIPUHSTHUS IIEHHOCTEH

OTBETCTBEHHOE OTHOIIEHUE K CBOUM
ponuTensiM U (WIK) IPYTruM YjeHaM CeMbH,
CO3/IaHHIO CEMbU Ha OCHOBE OCO3HAHHOTO

MPUHATUS HEHHOCTEN CEMEMHOM )KU3HU B

CamocTosiTenbHbIE
TBOpYECKHE pabOThI

[IpakTuyeckas pabora
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CEMEUHON JKU3HU B COOTBETCTBUU C
TpaauuussMu HapooB Poccnu;

COOTBETCTBHUH C TPATUIIUSIMH HAPOIOB
Poccun

ICTECTHICCKOTO BOCIIMTAHUA:

JIP>cB1 acTeTnyeckoe OTHOLIEHUE K MUPY,
BKJIFOYAsl ACTETUKY ObITa, HAYy4YHOIO H
TEXHUYECKOI'0 TBOPUYECTBA, CIOPTa, TpyJa
1 OOIECTBEHHBIX OTHOUICHUH;

ACTETUYECKOE OTHOUIEHUE K MUPY, BKIIOYast
ACTETUKY MaTeMaTHUYECKHUX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3ajad,
pELICHHH, PacCyX ICHUM,
BOCIIPUUMYHUBOCTH K MATEMAaTUUECKUM
aCTeKTaM pa3JIMYHbIX BHJIOB HCKYCCTBA

CaMoOCTOSTEIBHBIE
TBOpPYECKHE PAOOTHI

TBopueckas paboTa
[pakTuueckas pabora

JIP3cB2  cmocoGHOCTH  BOCHPUHHUMATH
pa3IuYHbIe BUIBI UCKYCCTBA, TPAAULNH U
TBOPYECTBO CBOEr0 M JAPYrHMX HapOJOB,
OLIyIIATh SMOIMOHAJIBHOE BO3/CHCTBUE
HCKYCCTBA;

CIOCOOHOCTh BOCIPUHUMATD PA3INYHbIC
BH/JIbl UCKYCCTBA, TPAJAULIMK U TBOPUYECTBO
CBOETO0 U JPYTUX HapO/0B, OLIYIIATh
SMOIMOHAIBHOE BO3/IEWCTBUE UCKYCCTBA

CaMocTosiTenbHbIe
TBOpUYECKHE PabOTHI

TBopueckas pabora
[MpakTiueckas padboTa

JIP>cB3 y0exAeHHOCTh B 3HAYUMOCTHU JJIst
JIMYHOCTH U OOIIECTBA OTEUYECTBEHHOI'O U

MHUPOBOTO UCKYCCTBA, THUYECKUX
KYJIbTYPHBIX TpaJulUd W HAPOJHOIO
TBOPYECTBA,

yOeXI€HHOCTh B 3HAYMMOCTH JJIsl INYHOCTH
1 00ILECTBA OTEYECTBEHHOIO U MUPOBOI'O
HCKYCCTBA, STHUYECKUX KYJIbTYPHBIX
TpaJAUuIUI U HAPOJHOTO TBOPYECTBA

CaMocCTOSTEIbHBIE
TBOpUYECKHE PaOOTHI

TBopueckas pabota
[IpakTuueckas pabora

JIP3>cB4 rOTOBHOCTH K CaMOBBIPa)KEHUIO B
pa3HbIX BHJAX HCKYCCTBa, CTpPEMIICHUE
IIPOSIBIIATH KayecTBa TBOPUYECKOMN
JIMYHOCTH;

TOTOBHOCTH K CAMOBBIPAKCHUTIO B PA3HBIX
BHJaX UCKYCCTBA, CTPEMIICHUC ITPOABJIATH
KaueCTBa TBOp‘lCCKOfI JJUYHOCTH

CaMOCTOSTEBHBIE
TBOpUYECKHE PaOOTHI

TBopueckas pabota
[IpakTuueckas pabora

(u3nYeCKOro BOCIMTAHMSA:

JIPB1 chopMupoBaHHOCTH 370pPOBOTO U
6e30macHoOro oOpaza KHU3HH,
OTBCTCTBCHHOI'0O OTHOIICHHUA K CBOEMY
3/I0pOBBIO;

c(hOpMUPOBAHHOCTh YMEHUS MPUMEHSATH
MaTeMaTHYeCKHe 3HAHUS B UHTEpecax
3JI0pOBOTO M 0€30MMacHOT0 00pa3a KU3HU,
OTBETCTBEHHOE OTHOIIIEHUE K CBOEMY
3JI0POBBIO (3I0POBOE MTUTAHUE,
cOamaHCHUPOBAHHBIN PEKUM 3aHIATUN U

HpaKTI/I‘-ICCKI/IC 3aHATUA

TBopueckas paborta
[IpakTuyeckas pabora
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OT/bIXa, peryispHas puznyeckast
aKTUBHOCTH), (PU3UUECKOE
COBEPLICHCTBOBAHUE IIPU 3aHATUAX
CIIOPTUBHO- 03/J0POBUTEIILHOMN
JESTEIIBHOCTBIO

JIPGB2 moTpeOHOCTE B  (PU3UUECKOM
COBEpPIICHCTBOBAHUH, 3aHATUAX
CIOPTUBHO-03/I0POBUTEIILHON
JESITEIbHOCTBIO;

noTpeOHOCTh B (PU3HMUECKOM
COBEPIIICHCTBOBAHNY, 3aHATHAX CIIOPTUBHO-
03JI0POBUTEIBHON JAEATEIBHOCTHIO

HpaKTI/I‘IeCKI/Ie 3aHATUA

TBopueckas paborta
[TpakTHueckas padboTa

JIPGB3 aKTHBHOE HENPHUATHE BPEIHBIX
IPUBBIYEK M HUHBIX (OPM NPUUYUHEHUS
Bpena (HU3UYECKOMY H ICHXUYECKOMY
3JI0pOBBIO;

AKTUBHOE HETIPUATHE BPEIHBIX MPUBBIUYEK U
WHBIX (OpM MIPUUUHEHHS Bpea
(GU3NIECKOMY M IICUXUYECKOMY 3/I0POBBIO

HpaKTI/I‘IeCKI/Ie 3aHATUA

TBopueckas pabora
[TpakTHueckas padoTa

TPYAOBOI0 BOCIIUTAHUSA:

JIPTB]l TOTOBHOCTH K TpyAy, OCO3HAHHE
LIEHHOCTH MacTepCTBa, TPYAOIIO0uE;

TOTOBHOCTb K  TpPYydy, OCO3HaHHE
LIEHHOCTH  TPYHOJtoOUs,  HMHTEpeC K
pa3nuyHbIM cepam mpodeccuoHaTbHON
ACATCIIBbHOCTHU, CBA3aHHBIM C MaTeMaTHKOMN
U e€ IPUIIOKEHUIMHU, YMEHHE COBEpIIaTh
OCO3HaHHBIN BBIOOp Oynyiielr npodeccun
U peaIn30BbIBATH COOCTBEHHbBIE )KU3HEHHbBIE
IIJTIaHbl, TOTOBHOCTH U CIIOCOOHOCTD K
MaTeMaTHYeCKOMY 00pa30BaHMIO U
camM000pa30BaHUIO Ha MPOTSHKEHUH BCel
KHU3HHU, TOTOBHOCTh K aKTUBHOMY YYacTHIO B
PEIICHUHU MMPAKTHUYCCKUX 3a1a4
MaTeMaTH4eCKOM HapaBJIeHHOCTH

HpaKTI/IquKI/Ie 3aHATUA

TBopueckas pabota
[IpakTuueckas pabora

JIPTB2 TOTOBHOCThH K aKTUBHOH | TOTOBHOCTH K aKTUBHOM JIEATEIILHOCTH

JIeATEIILHOCTH TEXHOIOTUYECKOM M | TEXHOJOTHYECKOMN M cOIaIbHOM [IpakTrueckue 3aHATHS

COITHaJIbHOM HaIpPaBJIECHHOCTH, | HAITPaBJICHHOCTH, CIIOCOOHOCTH TBopueckas pabota
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CIOCOOHOCTD HHUIOHUHUPOBATD,
IJIaHUPOBATH n CaMOCTOATCIIbHO
BBIIIOJIHATD TaKYI0 JCATCIBbHOCTD,

HMHHUOUUPOBATDH, INIAHUPOBATL U
CaMOCTOATCIIbHO BBIIIOJIHATH TaKYIO
JACATCIIBHOCTD

[TpakTuueckas pabota

JIPTB3 wuWHTepec K pa3IMYHBIM cdepam
npogeccuoHaAIbLHON JIESTEIIBHOCTH,
YMEHHE COBEpIIaTh OCO3HAHHBIM BBHIOOD
Oynymedl mnpodeccun U pealn30BbIBATh
COOCTBEHHBIC )KU3HEHHBIC TUIAHBL;

MHTEpEC K pa3InyHbIM cepam
npodecCHOHaIbHON AATEILHOCTH, YMEHHUE
COBEpIIATh OCO3HAHHBIN BHIOODP Oyymiei
npodeccuu 1 peaTn30BbIBaTh COOCTBEHHBIE
KH3HCHHBIC TUTAHBI

[IpakTrueckue 3aHATUS

TBopueckas pabora
[pakTuueckas pabota

JIPTB4 TOTOBHOCTH W CHOCOOHOCTH K
00pa3oBaHMI0 W C€aMOOOPa30BAHUIO HA
MPOTSHKEHUH BCEH JKU3HU,

TOTOBHOCTb U CLIOCOOHOCTB K 00Pa30BaHHIO
1 CaMOOOpa30BaHMIO HA MPOTHKECHUN BCEH
KU3HH

[IpakTrueckue 3aHATUS

TBopueckas pabora
[TpakTHueckas padoTa

IKOJOIrH4Y€CKOro BOCIIMTaHUuA

JIP3B1 chopmMupoBaHHOCTH
9KOJIOTUYECKOHN KYIbTYphI, IOHUMAaHHE
BJIMSHUS COLIMATIBHO-PKOHOMHYECKUX
IIPOLIECCOB HA COCTOSIHUE IPUPOIHON U
COLIMAJIBHOU Cpelbl, OCO3HAHUE
rJ100aJIbHOTO XapaKTepa IKOJIOTHYECKUX
npooiem;

c(OPMHPOBAHHOCTh IKOJIOTMUECKON
KYJIbTYpbl, IOHUMAaHUE BIUSHUSA
COLIMAJIbHO- DKOHOMUYECKUX ITPOLIECCOB Ha
COCTOSIHME PUPOJHON U COLMAIBHON
cpezbl, 0CO3HaHUE INI00aTbHOTO XapakTepa
9KOJIOTHUECKUX MpoOJIeM, OpUEeHTalUs Ha
IIPUMEHEHHUE MaTEMAaTUYECKUX 3HAaHUH IS
peleHus 3a/1a4 B 00JIaCTH OKPYKAIOLIEH
Cpenbl, INITAHUPOBAHUE ITOCTYIKOB U OLICHKU
MX BO3MOXHBIX ITOCJIEICTBUM JIJIs
OKpPY’KaroIlen Cpeibl

HpaKTI/IquKI/Ie 3aHATUA

TBopueckas pabora
[IpakTuueckas pabora

JIP3B2 mulaHMpOBaHME M OCYLIECTBIIEHUE
JNEUCTBUHA B OKpYXawled cpene Ha
OCHOBE 3HaHMS LEJIed YCTOMYMBOIO
pa3BUTHS YEJIOBEYECTBA;

TUTAHUPOBAHKE U OCYIICCTBICHHUE JICHCTBHIMA
B OKpYXKaloIIeH cpelie Ha OCHOBE 3HAHHUSI
1eJiel YCTOMYMBOTO Pa3BUTHS UEIOBEUCCTBA

HpaKTI/IquKI/Ie 3aHATUA

TBopueckas pabota
[IpakTuueckas pabora

JIP3B3 aKkTHMBHOE HENpUATHE JECUCTBUM,
MPUHOCSIINX BPEI OKPYKAIOIIEN CPENE;

AKTUBHOE HENPUATHE ICUCTBUN,
MPUHOCSIINX BPEa OKPYKAOIIEN cpefie

[IpakTrueckue 3aHATHS

TBopueckas paborta
IIpakTuyeckas pabora
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JIP>B4 yYMEHHE MPOrHO3UPOBATH
HEeOJIaronpusTHbIC AKOJIOTUYECKHE
MOCIIEACTBHS peIPUHUMAEMbIX

JNENUCTBUMN, IPEAOTBPAILATD UX;

yMEHHUE TPOTHO3UPOBATH HEOJIArONMPUSTHBIC
DKOJIOTUYCCKUE MOCICACTBHUS
NpEeINPUHUMAEMbIX JEHCTBUMH,
MPEAOTBPAIIATh UX

HpaKTI/I‘IeCKI/Ie 3aHATUA

TBopueckas pabora
[IpakTnueckas pabora

JIP3BS pacuivpenue onbitTa AesTeIbHOCTU
9KOJIOTMYECKON HAIIPaBICHHOCTH;

paclIpeHue onbITa JesITeIbHOCTH
9KOJIOTUYECKON HAIIPaBICHHOCTH

HpaKTI/I‘IeCKI/Ie 3aHATUA

TBopueckas pabora
[IpakTnueckas pabora

HCHHOCTH HAYYHOTI'O IMO3HAHUSA:

JIPuan] copMupoBaHHOCTD
MHPOBO33PEHUS, COOTBETCTBYIOLIETO
COBPEMEHHOMY YPOBHIO Pa3BHUTHUS HAYKH H
OOIIECTBEHHOM MPAKTHKH, OCHOBAaHHOTO Ha
JHAore KyJIbTyp, CIIOCOOCTBYIOLIETO
OCO3HaHHIO CBOETO MECTa B
MOJIUKYJIBTYPHOM MHUPE;

c(hOpMHUPOBAHHOCTH MHPOBO33PCHUSI,
COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKHU U OOILECTBEHHOM
[IPAKTUKH, TOHUMAHUE MaTeMaTHu4eCKON
HAyKH KakK c(epbl YeIIOBEUECKON
NeSITebHOCTH, 3TANOB €€ Pa3BUTHUA U
3HAYMMOCTH ISl Pa3BUTHUS [IMBUIIM3AIHH,
OBJIa/ICHUE S3BIKOM MAaTEMAaTUKU U
MaTE€MaTHYECKOU KYJIbTypOH Kak
CPEACTBOM IMO3HAHUS MHpa, TOTOBHOCTh
OCYIIECTBIISITh MPOEKTHYIO U
HCCIIEI0BATEIbCKYIO JeSITEIbHOCTD
WHIWBHYAIBHO U B TPYIIE

[IpakTuyeckue 3aHATHS,
TBOpUYECKHE PabOTHI

TBopueckas pabora
[MpakTiueckas padoTa

2) MeTampeIMeTHbIE

B pesynbrare n3ydyeHnus MaTeMaTHKU Ha YPOBHE CpelHEro o0uieroodpasoBanus y ooyyaronierocsi OyayT cpopMuUpOBaHbl I03HABATEIbHBIE
YHHMBEpcalbHblEe yueOHbIE AEHCTBUSI, KOMMYHUKAaTUBHbIE YHUBEPCAJIbHbIE YUeOHbIE AEMCTBUS, PETYJISITUBHBIE YHUBEPCAIbHbBIE YueOHbIE JeiCTBYS,

COBMCECTHAaAA ACATCIbHOCTD.

Pesyabrar YY /| B3aumocssss YY/I ¢ cogep:kanneM y4eOHOro
Opranuzanust
npeaMera 0CTHIKEH ST OueHka 10CTHKEHUS
Tunossle 3axaun popmuposanus YY1 (POII) !
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OB.]'[a}IeHHe YHUBEPCAJIBHBIMHA yqeﬁanMn NMO3HABATEJIbHBIMHU TeHCTBUSIMM:

a) 0a3oBble JOrnvecKue AeiicTBUsM:

MP6aal camocTosiTenbHO
(bOpMyYITUPOBATh U aKTYaIU3UPOBAThH
npobieMy, paccMaTpUBaTh e
BCECTOPOHHE;

BBISBIIATH U XapaKTEPU30BaTh CYLLIECTBCHHBIC
IPU3HAKU MAaTEMaTHYECKUX OOBEKTOB, IIOHATHH,
OTHOIIEHHUIA MEXy TOHATUAMH, (POPMYITHPOBATH
OINpECIICHUS IOHATHN, YCTAHABIINBATH
CYLIECTBEHHBIH MPU3HAK KJacCU(PUKaLUY,
OCHOBaHMUS 1J1s1 0000IEHHS U CPAaBHEHUS, KDUTEPHU
IIPOBOAMMOIO aHAJIN3A

BrinonHenue 3aanuii Ha
MPAKTUYECKHUX 3aHATHUAX 110
peaMETY

CaMocCTOSTEBLHBIE
TBOPYECKHUE 3a]JaHUS

MP6a2 yCTaHaBJIMBaTh | BOCIIPHHUMATbH, GOPMYIUPOBATh U PE0OPa3oBbIBaTh | BbINONHEHUE 3a/1aHKI HA

CYIICCTBEHHBI  MpHU3HAK WM | CYXJICHHS: YTBEPAUTEILHBIC U OTPULIATEIBHBIC, NPAKTHYCCKUX 3aHATHSX IO

OCHOBaHUsI v CpaBHEHUS, | €IMHUYHBIC, YACTHBIC M 00IINE, YCIOBHBIC npenMery CamocrosTenbHbIe
KjaccuuKanuu 1 0000IIeHNS; TBOPYECKHE 3aTaHUs
MP6a3 OIpeNeIATh eI | IeNIaTh BBIBOJIBI C UCIIOJIb30BAHUEM 3aKOHOB JIOTHKH,

ACATCIIbHOCTH, 3alaBaThb IIapaMCTPbI
" KPUTCPUHU UX NOCTHIKCHUA,

JEYKTUBHBIX U UHIYKTUBHBIX YMO3AKIOUEHUH,
YMO3aKJIHOUYECHUH 110 aHAJIOTHH

Brinonnenue 3agannii Ha
MPAKTUYECKUX 3aHATUAX 10
IIpEAMETY

CaMocCTOSTEILHBIE
TBOPUYECKHUE 3aJJaHUs

MP6:n14 BBISBISATH 3aKOHOMEPHOCTH
u IIPOTUBOPEUHS B
paccMaTpuBaeMbIX SIBJICHUSX;

BBIABJIATHE MATCMATHUYCCKUC 3aKOHOMCPHOCTH,
B3aMMOCBSI3M M TPOTHBOpeuMs B (pakrax,
JaHHBIX, Ha6J'IIO)1€HI/I$[X U YTBCPXKICHUAX,
IpeayiaraTb  KPUTEPUU JUIS BBIABICHUS
3aKOHOMEPHOCTEN ¥ IPOTUBOPEUHI

Brinmonnenue 3aganuil Ha
MPAKTUYECKUX 3aHATHUAX IO
IpeaAMETY

CaMocCTOSTEILHBIE
TBOpUYECKHUE 3aJJaHUs

MPO61a15 BHOCUTH KOPpPEKTHBBI B
NEATENbHOCTb, OLICHUBATh
COOTBETCTBUE PE3YJIBTATOB LENAM,

BBIOMpATH CIIOCO0 pereHus yueOHoi 3a1aun
(cpaBHHMBATH HECKOJIBKO BApPUAHTOB PEIICHUS,
BBIOMpPATh HanOoJIee MOIXOA[IIMH ¢ YyIETOM

BrinonHenue 3aaduii Ha
MPAKTUYECKUX 3aHATHUSAX 110

CaMocCTOSTEIIbHEIC

OIICHMBATh  PUCKH  TIOCIIEJICTBUM | CAMOCTOSATEIHLHO BBIICJICHHBIX KPUTEPUEB) MpEIMETY TBOPYECKUE 3aaHUS
JIeATEIILHOCTH,

MPOna6 pa3BuBaTh KpEaTHMBHOE | MPOBOJUTH CAMOCTOSITEIHHO JI0KA3aTEIbCTBA

MBIIIJIEHHE Tpu pElIeHN | MaTeMaTHYeCKUX yYTBEeP)KICHUH (MpsSMbIe U OT BrinmonHenue 3aganuil Ha
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KU3HCHHBIX HpO6J'I€M;

MIPOTUBHOT0), BBICTPAMBATh apPTryMEHTAIHUIO,
MPUBOAUTH TMPUMEPHI U KOHTPIPUMEDHI,
000CHOBBIBATh COOCTBEHHBIE CYXJACHHSI U BHIBOJIBI

[IPAKTUYECKUX 3aHATHUAX 110
peameTy

CamocTosTelIbHbIE
TBOPYCCKHUC 3aJlaHUA

0) 0a30BbIE HCCIEA0BaTEIbCKHE J1€liCTBUS:

MPounl BJIAJETh HaBbIKaMU
y4e0HO-HCCIIeIOBATEIbCKON u
MIPOCKTHOM IEeITEIBLHOCTH,

HaBBIKAMU pa3perieHust mpooiiem;

HCIIOJIB30BaTh BOIIPOCHI KaK UCCIIEAOBATCIBCKUI
WHCTPYMEHT MO3HaHUs1, JOPMYITUPOBATH BOTIPOCHI,
(buKcupyromye MPOTHBOPEYHE, MPOOIIEMY,
YCTaHABIIMBATh UCKOMOE U JIaHHOE, (POPMHUPOBATH
THIIOTE3Y, apT'YMEHTUPOBATh CBOKO MMO3UIIHIO,
MHEHUE

BrinonHenue 3aganuii Ha
MPAKTUYECKHUX 3aHATHUAX 110
peMETY

CamocTosTelIbHbIE
TBOPYCCKHUC 3aJaHNA

MPOua2 cnocoOHOCTh U TOTOBHOCTH
K CaMOCTOSITCIIEHOMY MTOUCKY
METOJIOB PCIICHUS MPAKTHUYCCKUX

NpoOBOAUTL CaAMOCTOATCIIBHO CHJ'IaHI/IpOBaHHHﬁ
OKCIICPUMCHT, HCCICAOBAHUC 10 YCTAHOBJICHUIO
0COOEHHOCTEH MAaTEMAaTHYECKOTO 06I>eKTa, SABJICHHUA,
nponecca, BbISIBJICHUIO 3aBHCHUMOCTECH MCXKAY
O6I>€KT8.MI/I, SABJICHUAMU, ITPOLUCCCAMHA

BrinonHenue 3agaduii Ha
MPAKTUYECKHUX 3aHATHUAX 110
peMETY

CamocTosTelIbHbIE
TBOPYCCKHUC 3aJaHNA

3aa4, MPUMEHCHHIO Pa3IMYHBIX
METO/IOB IT03HAHUS;

MPou3 OBJIaJICHHE BUJIAMH
JESITeNbHOCTH 1O  TOJYYEeHHUIO

HOBOI'O 3HaHUs, €0 UHTCPIPETAINH,
HpeO6p330BaHI/IIO U INPpUMCHCHUIO B
Pa3IINYIHBIX y‘~I€6HI)IX CUTyaluiax, B
TOM YHUCJIC TIpHU CO3daHUHN y‘le6HHX
1 COLIMAJIBHBIX IMTPOCKTOB,

CaMOCTOSITENIbHO (hOPMYJIMPOBATH 000OIICHUS 1
BBIBOJIBI 110 pe3yJIbTaTaM MPOBEAEHHOTO
HAOJIOJICHUS, MCCIIEIOBAHUS, OIIEHUBATh
JIOCTOBEPHOCTH MOJIYYEHHBIX PE3YJIbTATOB, BEIBOJIOB
1 00001IeHMI

BrinonHenue 3agaduii Ha
MPaKTUYECKHUX 3AHATHUAX 110
peaMeTy

CaMocCTOSTEILHBIE
TBOpUYECKHUE 3aJJaHUs

MP6un4 ¢dopMupoBaHue Hay4dyHOTO

MMPOrHoO3MpOBaTh BO3MOKHOC Pa3BUTHUC ITPOLIECCa, a

TUNA MBIIILICHUS, BJIAJICHUE | TAK)KE BBIIBUTATh IIPEAIIOIIOKEHHS O €T0 Pa3BUTHUH B Brimonnenue 3aganuii Ha

HAy4YHOH TEPMHUHOJIOTUEN, | HOBBIX YCIOBHUSX MPAKTUYECKUX 3aHATHUAX IO CamocTosTeNIbHbIE
KITIOUEBLIMH MOHSATHUSIMH u MpEeIMETY TBOPYECKUE 3aaHUs
METOJIaMH;

MP6ua5 craButh u HOpMyIUpPOBATh | CTABUTH U (DOPMYIUPOBATH COOCTBEHHEIE 33/1a4U B

COOCTBEHHEIE 3a1aun B | 00pa30oBaTeIbHOMN JACSITEIBPHOCTH U KU3HEHHBIX BrimoaHenue 3amanmii Ha

00pa30BaTeNbHON ACSITENbHOCTH H

CUTyalUsIX

NMPAKTUYCCKHUX 3aHATUAX 1O

CaMOCTOSTEIIbHEIS
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KN3HCHHBIX CUTYalHsIX,

npeaMeTy

TBOPYCCKHUEC 3aJaHUs

MPOun6  BBIABIATH
CIIEICTBEHHBIE CBSI3HU u
aKTyaJu3UpPOBAThH 3a/maqy,
BBIIBUTATh THIIOTE3y €€ PpEeIICHHS,
HaXOIUTh apTryMEHTBI IS
JI0Ka3aTeabCTBa CBOMX
YTBEPXKIACHHM, 33a/1aBaTh MapaMeTpPhl
1 KPUTEPUHU PELICHHUS;

IIPUYUHHO-

BBISBIIATH IPUYUHHO-CIICICTBEHHBIE CBA3U U
aKTyaJIU3UpOBaTh 3a/1a4y, BbIABUIaTh TUIIOTE3Y €€
pelIeHus, HaXOAUTh apryMEHTBI JUUIs JOKA3aTeIbCTBA
CBOMX YTBEPXKICHUH, 3a1aBaTh IApaMETPhI U
KPUTEPUU PELICHUS

Brimongenue 3amanuii Ha
MPAKTUYECKUX 3aHATHUSAX 110
peaAMETY

CaMocCTOSTEIBLHBIE
TBOPYECKHUE 3a]JaHUS

MP6un7 ananuzupoBarb
MIOJIyYEHHBIE B XO/1€ PELICHUs
3aJ1a4M pe3yJIbTaThbl, KPUTUUECKU
OLIEHUBATh UX JJOCTOBEPHOCTb,
[IPOrHO3UPOBATh U3MEHEHHE B
HOBBIX YCJIOBHUSIX;

AHAJIM3UPOBATD IMOJIYYCHHBIC B XOAC€ PCUHICHUA
3aa4u pe3yJIbTaTbl, KPUTUUCCKNU OUCHUBATH UX
JOCTOBCPHOCTD, IPOTrHO3UPOBATH H3BMCHCHHUC B
HOBBIX YCJIIOBHUAX

Brinonnenue 3aganuii Ha
MPAKTUYECKUX 3aHATHUSAX 110
pEeAMETY

CaMocCTOSTEILHBIE
TBOPYECKHUE 3aaHUS

MPOun8 naBaTh OLIEHKY HOBBIM
CUTYaIUsIM, OLICHUBATh
PUOOPETEHHBIN OIBIT;

JIaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh
NpHOOPETEHHBIH OMBIT

BrinonHenue 3aaduii Ha
MPaKTUYECKHUX 3AHATHUAX 110
TpeaMeETy

CaMocTOoSTeIIbHEIS
TBOPYCCKHUEC 3aJaHUA

MP6un9 paspabareiBath miaH
perieHust mpoOIeMBbI C yUETOM
aHaJIN3a UMEIOLINXCS
MaTepHATbHBIX U HEMaTepHUaTbHBIX

peCypcos;

pa3pabaThIBaTh MJIaH PEIICHUS MPOOIEMBI C YIETOM
aHaJIM3a UMEIOIINXCSI MaTepUaTbHBIX U
HEMaTepHUalbHBIX PECYPCOB

BrinonHenue 3aaduii Ha
MPaKTUYECKHUX 3AHATHUAX 110
peaMeTy

CaMocTOosTeIIbHEIS
TBOPYCCKHUEC 3aJaHUA

MP6un10 ocymecTBisITh
LeJICHAPAaBJIECHHbBIN MOUCK
MepeHoca CPeICTB U CIIOCOO0B

OCYILECTBIISATH LIeJICHANIPABICHHBIN MOUCK IepeHoca
CPEJICTB U cIIOCO0O0B JIeHCTBUA B MPO(ECCHOHATIBHYIO

cpeny

BrinonHenue 3aaduii Ha
MPAKTUYECKUX 3aHATHUSAX 110

CaMocCTOSTEIIbHEIS

JeiicTBUS B IPO(eCCHOHAIBHYIO peaMeTy TBOPYECKUE 3aJaHUs
cpeny;

MP6unll YMETh IIEPEHOCUTH | YMETh IIEPEHOCUTD 3HAHUS B ITI03HABATEIBHYIO U

3HaHUSI B  TIO3HABATEJbHYIO M | MPAKTHYECKYIO 00JACTH )KU3HEACSITEIbHOCTH BelnonHenue 3ajaHui Ha
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MIPAKTUYECKYIO obnactu

KU3BHCACATCIIBHOCTH,

[IPAKTUYECKUX 3aHATHUAX 110
peaMeTy

CamocTosTelIbHbIE
TBOPYCCKUC 3aJaHUA

MPOunl2 ymeTh HMHTETPUPOBATH
3HaHUS M3 PA3HBIX MPEIMETHBIX

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX
MpEeIMETHBIX o0nacTen

BrinonHenue 3aanuii Ha

obacTe; MPAKTUYECKHUX 3aHATHUAX 110 CamMocTOsITEeNIbHbIE
peaMeTy TBOPYECKHUE 3a/IaHUS
MPOunl3 BeIIBHraTh HOBBIE HWJIEH, | BBIABUTATh HOBBIC UJICH, IPEAJIaraTh OPUTMHAIBHBIC Brmmonnenue 3aganuii Ha CamMocCTOSITEeNIbHBIE

npearaTh
MOJIXOJIbI U PEIICHUS;

OpPHUI'MHAJIbHBIC

MOJXO/Ibl U PEUIEHUS

IMMPAKTUYCCKUX 3aHATUAX I10
IMPEaAMETY

TBOPYCCKHUC 3aJaHNA

MP6un14 craButh npobiieMsl U
3aJjauu, JIOMyCKaroIne
JIbTEpHATHBHBIC PELICHUS;

CTaBHUTb HpO6JIeMI)I " 3ala4u, JOITyCKaromune
AJIbTCPHATUBHBIC PCILICHUSA

BrinonHenue 3agaduii Ha
MPAKTUYECKHUX 3aHATHUSAX 110
pEeMETY

CamocTosTelIbHbIE
TBOPYCCKHUC 3aJaHNA

B) pabora ¢ ungopmanmeii:

MPpul BJIQJIETh HaBBIKAMU | BBISBISATH Je(UIUTHI HHOPMAIUH, TaHHBIX,

MOJTyYEHUS uHpopmauu U3 | HeOOXOAMMBIX JJI OTBETA HA BOIPOC U IS PEIICHUs

HUCTOYHUKOB pasHbIX TUIIOB, | 3a7a4u Boinonnenue 3aganuii Ha

CaMOCTOSITEIILHO OCYILIECTBIISATh MpaKkTHUecKuX 3aHsATusAx mo | [Ipaktudeckas pabora
MOUCK, aHAJIN3, CUCTEMATU3ALMIO U peaAMETY

HUHTEPIPETAIIIO uHpopmarun

pa3IMYHbIX  BUAOB U Qopm

MIPEACTABJICHHUS;

MPpu2  co3maBath  TEKCTBl B | BRIOMpaTh HH()OPMAILIMIO U3 HCTOYHUKOB Pa3IMUHBIX

pasnuyHbIX ¢dopMarax C y4eTOM | TUIIOB, aHATU3UPOBATH, CHCTEMATU3UPOBATH U Brinonnenue 3ananuii Ha

Ha3HA4YeHUs uH(popMaIuu U | HMHTEPIPETUPOBATH HHPOPMAIIMIO PA3TUYHBIX BHIOB | MPAKTUYECKUX 3aHIATUSX 11O

LEJIEBOM  ayauTOpuH,  BBIOUpas | U HOPM IpeICTaBICHUS MpeIMETY [IpakTuueckas padbota
ONTUMAJIbHYIO bopmy

MMPEACTABJICHNA U BU3yaJIU3alluN,

MPpu3 oueHuBarh JOCTOBEPHOCTD,

CTPYKTYPHUPOBATh HH(POPMAIIUIO, IPE/ICTABIIATE €€ B

JETUTUMHOCTh ~ MH(MOpMAIUHU, €€ | pa3IuyHbIX (hopMax, WIUTFOCTPUPOBATH TPaPUIECKU BrinmonHenue 3agaduii Ha
COOTBETCTBHUE IIPABOBBIM " MpaKTUYeCKNX 3aHaATusAX mo | [IpakTudeckas pabora
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MOPaJIbHO-3THYCCKUM HOPMAM,

npeaMeTy

MPpu4 ncnonp30Bath CpeacTBa
UH()OPMAIIMOHHBIX U
KOMMYHUKAIIUOHHBIX TEXHOJIOTUH B
pELICHUN KOTHUTHBHBIX,
KOMMYHUKATHBHBIX U
OpraHM3alMOHHBIX 3a/1a4 C
co0IroIeHreM TpeOOBaHHIHA
SPrOHOMHKH, TEXHUKU O€3011aCHOCTH,
TUTHUEHBI, pecypcocOepexeHus,
MPaBOBBIX M STUYECKUX HOPM, HOPM
nH()OPMAMOHHON 0E30MTaCHOCTH;

MCIIOJIb30BATh CPEJICTBA HHPOPMAITMOHHBIX U
KOMMYHHKAITMOHHBIX TEXHOJIOTHIA B PEIICHUN
KOTHUTHUBHBIX, KOMMYHHUKATHBHBIX U
OpraHM3aIMOHHBIX 33]1a4 C COOJIIOICHUEM
TpeOOBaHUI SPrOHOMHKY, TEXHUKH O€30MMAaCHOCTH,
THTHEHBI, PECypCcoCOepeKeHHUS, TPABOBBIX U
STHUYECKUX HOPM, HOPM MH(OPMAITMOHHON
0e30macHOCTH

Brimongenue 3amanuii Ha
MPAKTUYECKUX 3aHATHUSAX 110
peaAMETY

[IpakTuueckas pabora

MPpus BJIAJIETH HaBBIKAMH | OIIEHWBATh HAIEKHOCTh HH(OPMAITUH 110 Brinonnenue 3aganuii Ha
pacro3HaBaHus u 3aIIUTHl | CAMOCTOSTENHHO CPOPMYITHMPOBAHHBIM KPUTEPHUSIM npakTUYecKux 3ansaTusax no | [Ipakruueckas padbota
nHpopManuu, HH(pOpMaAITMOHHOM pEeAMETY
0€30IMaCHOCTH JIMYHOCTH.
OByajieHHe YHHBEPCAJIbHBIMHA KOMMYHUKATHBHBIMY J1eHCTBUSAIMM:
a) o0IeHue:
MPol OCYIIECTBIISITh | BOCIPUHUMATH U (HOPMYJIIUPOBATH CYXKICHHS B

KOMMYHHKAIIMd BO BceX cdepax
KHU3HU,

COOTBETCTBUHU C YCIIOBHUAMU U LECIIIMU O6H.[CHI/I$[,
SACHO, TOYHO, 'PAMOTHO BbIpaXaTb CBOIO TOYKY
3pCHUA B YCTHBIX U IIMCBMCHHBIX TCKCTAX, 1aBaThb
MOSCHCHUA 110 X0y pCIICHHA 3ada4u,
KOMMCHTHUPOBATH HOJIy‘ICHHLIfI pe3yjbTarT

Brmomnaenune MPAKTUYCCKUX
pabor

ITpakTnyeckas pabora

MPo2 pacno3HaBaTh HeBepOaJIbHbIE

cpeacTBa O6IJ_ICHI/I}I, IIOHUMATh
3HA4YCHHC COHMaJIbHBIX 3HaKOB,
pacrio3HaBaTb NpCANOCBUIKA

KOH(INKTHBIX CUTYallil i CMSTYATh
KOH(JIUKTBI,

B X0/ 00CYX/I€HHUS 3a/1aBaTh BOIPOCHI MO CYIIECTBY
o0cyx/1aeMoii TeMbl, TPOOIEMBI, peraeMoi 3a1a4H,
BBICKA3bIBaTh UJI€U, HalleJIEHHbIE HA MIOUCK PEIICHHUS,
COIOCTABJISITh CBOU CYXJIEHHUS C CYXKACHUSIMU
JIPYTUX YYaCTHHKOB JMaiora, 0OHapyXuBaTh
pa3anyure ¥ CXOJCTBO MO3UINN, B KOPPEKTHOM

Brmonaenne MPAKTUYCCKUX
pabot

[TpakTryeckas pabora
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dbopme bopMynupoBaTh pa3HOTIACHS, CBOU
BO3PAXKEHUS

MPo3 BJIAJICTh PasIMYHBIMU | IPECTABIIATH PE3YJIbTAThl PEIICHUS 3a/1a4H, ITpakTuyeckas pabora
criocodbamu o0LeHNs U | DKCIIEPUMEHTA, UCCIIEA0BaHNUs, IIPOEKTA, BoinonHenue npakTHyecKux
B3aUMOJICHCTBHUS; CaMOCTOSTENIbHO BIOMPATh (hopMat BBICTYIIJIEHUS C pabot
yu€TOM 3324 MPE3EHTALNU U 0COOCHHOCTEH
ayJIUTOPUHU
MPo4 apryMeHTHpOBaHHO BECTH | apryMEHTHUPOBAaHHO BECTU AHAJIOT, YMETh CMT4aTh
JMAJIOT, yMETh cMsAr4arh | KOHQIMKTHBIE CUTyalluu Brimonnenue npaktuueckux | [Ipaktuueckas padora

KOH(l)JII/IKTHI)Ie CUTYyalluu,

pabot

0) COBMeCTHAs 1eITeJIbHOCTD:

MPcal monumMark M HCIIOJIB30BaTh
MIpeuMyIlecTBa KOMAaHJIHOH Hu
WHIUBUIYATBHON pabOTHI;

COCTaBJIATH IUIAH, AITOPUTM pEUICHUS 3aJa4H,
BbIOMpATh C€HOCOO pelIeHHs ¢ YIETOM UMEIOIIUXCS
PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMeHTHPOBAaTh U KOPPEKTUPOBATH BAPUAHTHI
penieHnii ¢ ya4éToM HOBOM MH(OpMAIIH

BrimonHeHUE MPaKTUYECKUX
pabor

[IpakTuueckas padbora

MPcn2 BbIOMpaTh TeMaTHKy M | BBIOMpaTh TEMAaTUKY U METOJ/bI COBMECTHBIX

METOAbl COBMECTHBIX JAEUCTBUM C | IEHCTBHI ¢ ydeTOM OOIIMX MHTEPECOB U

y4eToM  OOIIMX  MHTEPECOB M | BOBMOXKHOCTEH Ka)kJI0T0 4iIeHa KOJIEKTUBA BoinonHenue npakTHyecKux

BO3MOXXHOCTEM  KaXXIOro  4JeHa pabor ITpakTryeckas pabora
KOJJIEKTHBA,

MPcn3 IPUHUMATh LEH | IPUHUMATh LIEJIM COBMECTHOM 1E€ATENBHOCTH,

COBMECTHOI NeSITENIbHOCTH, | OPraHU30BBIBATh U KOOPAMHHUPOBATH JIEHCTBUS 11O €€

OpPraHMU30BBIBATH U KOOPAMHUPOBATH | TOCTHIKEHUIO: COCTABIIATH IUIAH JEHCTBUM, BrinosnHeHne npakTHYecKux

NeHCTBUS 1O €€ JOCTHXKEHHUIO: | paclpelensiTh pojid ¢ Y4€TOM MHEHHUM y4aCTHUKOB pabor [IpakTnueckas pabora
COCTaBJIATh I1aH NeiicTBUl, | 00CyXIaTh pe3yIbTaThl COBMECTHOM pabOThI

pacrpenesiaTb poJMd € y4ETOM

MHEHMH y4YaCTHUKOB OOCYXIaTh

pe3yIbTaThl COBMECTHOU PabOTHI;

MPcn4 oneHuBaTh KaueCTBO CBOETO

OLCHUBATHh KAYCCTBO CBOCTO BKJIaJa U KaXXJ0I0
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BKJIaJa W KaXIOr0 y4YacTHHKaA
KOMaHJbl B OOMIMH pe3yibTaT IIo
pa3paboTaHHBIM KPUTEPUSIM;

y4JacTHHKA KOMaH/bI B OOIIUIT pe3ysbTar 1o
pa3paboTaHHBIM KPUTEPUIM

BbinosiHeHHE TPAKTUUECKIX
pabor

[IpakTuueckas pabora

MPcnS npeiarate HOBBIE IIPOEKTHI,

npeajaratb HOBbIC IPOCKTLI, OLICHUBATb UACH C

OLICHWBATh  HUJEHM C  TO3MIMH | MO3UIMU HOBU3HBI, OPUTHHAIILHOCTH, IpakTHUeckol | Boimonnenue npaktuyeckux | [lpaktuueckas padota
HOBU3HBI, OPUTHHAIILHOCTH, | 3HAUUMOCTH pabot

MIPAKTUYECKON 3HAYMMOCTH;

MPcn6 KOOPJIUHUPOBATH U | KOOPJIMHUPOBATH U BBIIIOJIHATH PA0OTY B YCIOBHSIX

BBIMIOJHATE paboOTy B  YCIOBUSX | peajbHOr0, BUPTYAIbHOIO U KOMOMHUPOBAHHOTO

peabHOTO, BHUPTYaJIbHOTO U | B3aMMOJICHCTBUS BrimonHeHUE MPaKTUYECKUX

KOMOWHHPOBAHHOTO pabor [TpakTrueckas pabota
B3aHMOJCHCTBUS;

MPca7 ocymecTBiasTh NO3UTHUBHOE
CTpPaTErn4ecKoe IIOBEICHHE B
pPa3IMYHBIX CUTYyalUsX, MPOSBIATH
TBOPUYECTBO U BOOOpa)k€HHE, ObITh
WHHUITMATUBHBIM.

OCYHICCTBJIATD MTO3UTUBHOC CTPATCTUYCCKOC
MOBCACHHUEC B PA3JINYHBIX CUTyallUsX, ITPOSABJIATH
TBOPYCCTBO U B006pa)KeHI/Ie, OBITh HWHHUIINaTHBHBIM

BrInonHeHue MpakTHYECKUX
pabort

[IpakTuueckas pabota

OBjaaaenue YHUBEPCAJIbHBIMHA PEryJISI TUBHBIMU JeHCTBUSIMHU:

a) CaMOOpraHu3aums:

MPcol camocToSTENBHO
OCYIIECTBIISITh TO3HABATEIHHYIO
NeSITeNIbHOCTb, BBISBIISTH MPOOJIEMBI,
CTaBUTH U (hOopMyIUpOBaTh
COOCTBEHHBIE 3aJ]a4U B
o0pa3oBaTenbHOMN ACSITEIBHOCTH U
YKU3HEHHBIX CUTYalUsIX;

BJIaJIeTh HaBbIKAMM MTO3HABATEIbHOM pedreKcuu Kak
OCO3HAHUs COBEPIIAEMBIX ACHCTBUN U
MBICJIUTEIIBHBIX IPOLECCOB, UX PE3YyIbTaTOB,
BJIAJIETh CIIOCOOAMHU CaMOIPOBEPKU, CAMOKOHTPOJIS
Ipolecca U pe3ybTaTa peleHnus MaTeMaTHIEeCKOU
3a1a4u

Ha teopernueckux
3aHATHUAX

[IpakTnueckas padbora

MPco02 caMoCTOATETBLHO COCTABIATH
IUTaH pelIeHus MpoOJIeMBbl C yUeTOM

NpE€aABUACTb TPYAHOCTHU, KOTOPBIC MOT'YT BO3BHUKHYTH
Ipu pCHICHUHA 3aJ]a4, BHOCUTb KOPPCKTUBLI B

NMEIOIINXCS PECYpPCOB, | NEATETLHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB, Ha teopernueckux
COOCTBEHHBIX  BO3MOXKHOCTEH M | JaHHBIX, HAWJIEHHBIX OIINOOK, BEIABICHHBIX 3AHSITUSIX ITpakTuueckas pabora
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MPEIOYTEHUI;

TPYAHOCTEN

MPco3 nmaBath
CUTYAIUsIM;

OLIEHKY HOBBIM

OLICHMBATh COOTBETCTBUE PE3yJIbTaTa LEIU U
YCIIOBUSIM, OOBSICHITH IPUYUHBI TOCTHKEHUS WIN
HEJOCTH)KEHUSI PE3YJIbTATOB JIEATEIILHOCTH,
HAXOJHUTh OIIMOKY, 1aBaTh OLICHKY IPUOOPETEHHOMY
OTIBITY

Ha reopernueckux
3aHATUAX

[TpakTuyeckas pabora

MPco4 pacuupsaTs paMKu y4eOHOTO
MpeaMeTa Ha OCHOBE JIMYHBIX
MPEATOYTEHHI;

pacimupsaTh paMKHi y4eOHOTro NMpeMeTa Ha OCHOBE
JUYHBIX TIPEIMOYTECHUN

Ha teopernueckux
3aHATUAX

[IpakTuueckas padbora

MPco5 nenath 0CO3HAHHBINH BEIOOD,
apryMEHTHPOBAaTh €ro, OpaTh
OTBETCTBEHHOCTH 32 PEIICHUC;

JIeJ1aTh OCO3HAHHBIN BBIOOpP, apryMEHTUPOBATh €T0,
OpaTb OTBETCTBEHHOCTD 32 PEIICHUE

Ha TCOPCTUYCCKHUX
3aHATUAX

[IpakTuueckas pabora

MPco6 onieHHBaTh TPHUOOPETCHHBIH
OTIBIT;

OLICHUBATb HpHO6p€T€HHHﬁ OIIBIT

Ha reopernueckux
3aHATUAX

[IpakTnueckas padbora

MPco7 ciocoOcTBOBATH
(hOpPMHUPOBAHHIO U TIPOSIBIICHUIO
LIUPOKOM 3PYIULIUU B PAa3HBIX
00J1aCTSIX 3HAHWM, IIOCTOSHHO
MOBBIIIATH CBOW 00pa30BaTENbHBIN U
KYJIbTYPHBIH YPOBEHb;

CHocoO0CTBOBaTh (POPMHUPOBAHUIO U MPOSBICHUIO
HIMPOKOM 3pYIUINH B pa3HbIX 00JaCTIX 3HAHUH,
MOCTOSIHHO IOBBIIIATH CBOM 00pa3oBaTeIbHbIN U
KYJIbTYPHBIN YPOBEHb

Ha TCOPCTUICCKUX
3aHATUAX

[IpakTnueckas padbora

0) CAMOKOHTPOJIb:

MPck1 naBaTh OIIEHKY HOBBIM
CUTYyalLUsIM, BHOCUTh KOPPEKTHUBBI B
NIeATEIILbHOCTD, OIICHUBATh
COOTBETCTBHUE PE3YIBTATOB LIEISIM;

MMOHUMATb U UCIIOJIB30BAaTh NMPCUMYIICCTBA
KOMaHJAHOW ¥ MHIUBUIYyalbHOU pabOTHI IpU
pEeIICHUN y‘-Ie6HI>IX 3aaa4, IpUHUMATh OCJIb
COBMECTHOMH JIeATEIHbHOCTH, TNIAHUPOBATH
OpTaHM3AIUI0 COBMECTHOM paOOThI, paclpeIessaTh
BUJIBI pabOT, TOTOBApUBATHCS, OOCYKIATh MPOIIECC U
pe3ynbTaT paboThl, 000011aTh MHEHHUST HECKOJIBKHIX
moaen

Ha teopernueckux
3aHATHUAX

[TpakTryeckas pabora
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MPck2 BrnazeTh HaBbIKaMU
MO3HABATEIBHON pe(IeKCUU Kak
OCO3HAHMS COBEPIIAEMbIX JEHCTBUI
Y MBICJIUTEIIbHBIX MPOIIECCOB, UX
pe3yIbTAaTOB M OCHOBAHMIA;

y4acTBOBATh B TPYMIOBBIX (opmax pabOTHI
(oOcyxnenus, OOMEH MHEHHI,

«MO3TOBBIE IITYPMbI» M HHBIC), BBITIOJIHATH CBOIO
9acTh pabOThI U KOOPAMHUPOBATH CBOM JICUCTBHUS C
JIPYTrUMH YICHAMHA KOMaH/Ibl, OICHUBATh Ka4eCTBO
CBOETO BKJIaJIa B OOIIUI MPOIYKT IO KPUTCPHSIM,
cOpPMYyTHPOBAHHBIM YYACTHUKAMU B3aUMOJICHCTBHUS

Ha reopernueckux
3aHATUAX

[TpakTuueckas pabota

MPck3 ucnosnab30BaTh NPUEMBI
pediexcun Uit OLIEHKU CUTYyallUH,
BbI0OpA BEPHOT'O PEHICHHUS;

HCII0JIB30BAaTh NPHUCMBI pe(l)JIGKCI/II/I JJI1 OIICHKH
CUTyaluu, BBI60pa BCPHOI'0 pCHICHUSA

Ha TCOPCTUYCCKHUX
3aHATUAX

[IpakTuueckas pabota

MPck4 ymerb OLIEHMBaTh PUCKH U
CBOEBPEMEHHO MPUHUMATh PELICHUS
10 UX CHHUIKEHHUIO;

YMCTH OLICHUBATH PUCKHU U CBOCBPEMCHHO
MIPpUHHUMATh PCIICHUA 110 UX CHUIKCHUTIO

Ha reopernueckux
3aHATUAX

[IpakTuueckas padbora

B)

IMOLMOHAJIbLHBIN HHTCJ/IJICKT, npe)monaralomnifl C(l)OpMHpOBaHHOCTb:

MP>ul camoco3nanus,
BKJIFOYAFOIIET0 CIIOCOOHOCTH
MMOHUMAaTh CBOE SMOIIMOHAIBLHOE
COCTOSIHHME, BUJIETh HAIPABIICHUS
pa3BUTHS COOCTBEHHOM
SMOLIMOHAIBHOH cepbl, ObITh
YBEpEHHBIM B cebe;

CaMOCO3HaHUs, BKJIIOYAIOIIEr0 CIIOCOOHOCTb
MIOHMMATbh CBOE 3MOLMOHATIBHOE COCTOSIHUE, BUJIETh
HalpaBJIeHUs pa3BUTUS COOCTBEHHON
AMOLIMOHAIBHOM Cepbl, ObITh YBEPEHHBIM B ce0e

Ha TCOPCTUICCKUX
3aHATUAX

[IpakTnueckas pabora

MP5u2 camoperynupoBaHus,
BKJIIOYAIOIIETO CAMOKOHTPOIb,
yMEHUE IPUHUMATh OTBETCTBEHHOCTD
3a CBOE IIOBEJIEHUE, CIIOCOOHOCTH
aJanTUPOBATHCS K YMOLMOHAIBHBIM
M3MEHEHMSM U MPOSBIATh THOKOCTD,
OBITh OTKPBITHIM HOBOMY;

CaMOpPETYJINPOBaHMS, BKIIIOYAOIIECTO CAMOKOHTPOJIb,
YMCHUEC IMTPUHHUMATL OTBETCTBCHHOCTDL 3a CBOC
IIOBCIACHUC, CIIOCOOHOCTH AaalTUPOBATHCA K
SMOIHNOHAJIIBHBIM U3MCHCHUAM U IIPOSABIIATH
FI/I6KOCTL, OBITh OTKPBITHIM HOBOMY

Ha TCOPCTUICCKUX
3aHATUAX

[IpakTnueckas padbora

MP5u3 BHyTpEeHHEN MOTHBAIUH,
BKJIKOYAIOLIEN CTPEMIICHHUE K

BHYTPEHHEN MOTHBAIIMH, BKIIFOYAIOIIEH CTPEMIIEHUE
K JIOCTHKEHUIO LIEIIU U YCIIEXY, ONTUMHU3M,
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JIOCTHUKEHHUIO 1IEJIU U YCIIEXY,
ONTHUMM3M, HHUITUATUBHOCTD,
YMEHHE JICHICTBOBATh, UCXOMS U3
CBOMX BO3MO>KHOCTEH;

WHUIMATUBHOCTh, YMEHUE JEHCTBOBATh, UCXOJIS U3
CBOMX BO3MOKHOCTEN

Ha teopernueckux
3aHATHUAX

[TpakTuueckas pabota

MP»>u4 smmaTis, BKIIFOYArOIICH
CIIOCOOHOCTH ITIOHUMATh
AMOITMOHAIIBHOE COCTOSIHHUE JIPYTHUX,
VYUTHIBATH €T0 MPH OCYIIECTBICHUN
KOMMYHHKAIUH, CIIOCOOHOCTH K
COUYBCTBHIO U COTIEPEIKUBAHUIO;

HMIIATUH, BKJIOYAOILEH CIOCOOHOCTh TOHUMATh
OMOLMOHAJIBHOE COCTOSIHUE IPYTUX, YYUTBIBATH €TI0
IIPU OCYLECTBICHUH KOMMYHHUKAIMH, CIOCOOHOCTb K
COYYBCTBHIO U CONEPEKUBAHUIO

Ha teopernueckux
3aHATHUSAX

[TpakTuueckas pabota

MP5u5 cornuaibHBIX HaBBIKOB,
BKJIFOYAIOIIUX CIIOCOOHOCTE
BBICTPaNBaTh OTHOLLEHUS C APYTUMHU
JIIOJIbMU, 3a00TUTHCSI, IPOSABIIATH
HWHTEPEC M pa3pemarb KOH(IUKTHI,

COIMAJIbHBIX HaBBIKOB, BKIFOYAIOIINX CIIOCOOHOCTh
BBICTPAaNBaTh OTHOUICHUS C JPYTUMHU JIIOIbMH,
3a00THTHCSI, IPOSBIIATH MHTEPEC U pa3perIaTh
KOH(JINKTHI

Ha TCOPCTUYCCKHUX
3aHATUAX

[IpakTuueckas pabora

r) IpUHATHE ceOsl M IPYTUX JIIei:

MPncl npunumars cebs, mOHHUMAas
CBOM HEJOCTAaTKHU U JIOCTOMHCTBA;

MNPpUHHUMATDH CC6$I, IMoOHHMMas CBOU HCAOCTATKH U
JOCTOMHCTBA

Ha MMPAKTUYCCKHUX 3aHATUAX

IIpakTnueckas pabora

MPric2 npuHMMarth MOTHUBBI U
apryMeHTbl IpYrux JIOJAEH IIpH
aHAJIN3€ PE3yJIbTAaTOB AEATEIBHOCTH,

IIPUHUMATh MOTUBBI U apTyMEHTBI APYTUX JIFOIEH
IIPU aHAJIU3€E PE3YIbTAaTOB AEATEIbHOCTH

Ha IMPAKTUYCCKUX 3aHATUAX

[IpakTuyeckas pabora

MPrnic3 npusHaBaThb CBOE IpaBO U
IIPaBo JPYTHUX JI0JIeN Ha OIIMOKY;

MIPU3HABATh CBOE MPABO U MPABO JAPYTUX JOJEH Ha
OIINOKH

Ha MMPAKTUYCCKHUX 3aHATUAX

[IpakTuueckas pabora

MPnc4 pa3BuBaTh  CHOCOOHOCTh
IMIOHUMAaTb MHUP C MO3ULUHU APYroro
YeJIOBEKa.

pa3BUBaTh CIIOCOOHOCTh IOHUMATh MUP C MO3UIUH
Jpyroro 4ejioBeka

Ha MMPAKTUYCCKHUX 3aHATUAX

[IpakTuueckas pabora
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3) npeaMeTHbIe

Pesymnrar 1o @0N Opranuszanus Ounenka
AOCTHKEHUS AOCTHKEHUS
IIP1 BIIAICHIE MeTozaMu MOJIETUPOBATh pealbHbIE CUTyallUM Ha S3bIKE airedpsl,
COCTABJISITh  BBIPAXKEHUS aBHEHHUs, HEpPaBEHCTBA IO
J0KA3aTeNIbCTB, aJrOPUTMAMU PEIICHUS P > YP ’ P
CIIOBHUIO 3aJlayM, MCCIEAOBAaTh IIOCTPOECHHBIE MOJEIH C
3a/1a4; yMEHUE (dhopMyIMpoBaTh Y AdtH, a 5 p A
WCIIOJIb30BAHUEM alllapara ainreopsl;
ONpEJICIICHUS, AKCUOMBI WU TEOPEMBI, P PEL IIpakruieckoe IIpakTnyeckas
[IPUMEHSTH ux, HPOBOJTHTS ONEepUpPOBATh NMOHATUSMU: ONPEEIEHUE, TEOpEMA, CIE/ICTBUE, 3AHSTHE pabora
0Ka3aTesIbCTBO
JOKa3aTelIbHbIE PAacCyKIEHUs B XOJE a
penieHus 3anaqy
OTMEepUpOBaTh TOHATHSAMHU: HATypaJbHOE, IIEJIO€ YHUCIIO,
[IP 2 ymenue onepupoBaTh MOHATHUIMMU: WCIIONB30BaTh ~ NPHU3HAKK  JEIMMOCTH  IEJIBIX  YHCET,
CTCIICHb  YHWCJa, JorapudM 4YuUCIa; pa3iioKeHUE Yuciaa Ha IPOCThIE MHOXUTENW JUIsl PELICHUS
yMEHUE BBITIOJIHATh BBIYHCIICHHE 3ajay;
3HAYEHUI 51 npeoOpa3oBaHUs ONEpUpOBaTh  MOHSATHUEM: CTENEHb C  PalMOHAJIbHBIM IIpaxTnyeckoe IIpakriyeckas
BBIpaXKEHUI co CTENEHSMHU u MOKa3aTeNeM; 3aHATHE paborta
norapudmamu, npeoOpa3oBaHus OTIepUPOBAThH MOHATUSAMU: Jorapudm Uucia, IeCATUYHBIE U
JIPOOHO-PALIMOHAIBHBIX BBIPAXKEHHH HaTypaJbHbIE TOTaPU(PMBI;
ONEepUpPOBATh MOHATHAMU: PALMOHAIBHOE U JACHCTBUTEIBHOE
I1P 3 ymeHue onepupoBaTh MOHITHSIMHU:
YHCII0, OOBIKHOBEHHAS U JIECATUYHAS JPOOb, MPOLICHTHI;
paluoHalbHbIE, HppalOHAIbHEIE,
OKA3ATEIEHEL CTCICHHLLC BBITIONHATH apuU(PMETHUECKHE ONEPallU C PAllMOHATBHBIMU U
’ ’ JIeCTBUTEIbHBIMU YHCJIaMU; IIpakTnyeckoe IIpaxtuyeckas
norapudMudecKue, N
BBITIOJTHATH MPUOIMKEHHBIC BBRIUNUCIECHHUS, UCTIONIB3YS MTpaBuia 3aHsATUE paborta
TPUTOHOMETPUYECKHE YpPaBHEHHUS U
OKpYTJIEHUS, JeNlaTh NPUKUJIKY U OIEHKY pe3yJjbTara
HEPaBEHCTBA, UX CUCTEMBI N
BBIYHMCIICHHI;
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OIEPHPOBATH TOHATHSMHU: CTEIEHb C IENBIM IOKa3aTeseM,
cTaHmapTHasi popma 3amucH JCHCTBUTEIHHOTO YHCIIa, KOPEHb
HATYpaJbHON CTEIEeHHU, WCIOJIB30BaTh MOIXOISIIYI0 (OpMY
3aliucu HeﬁCTBHTeHBHBIX qucei i pCIICHHA MPAKTUUYCCKUX
3aJa4 ¥ MPEJICTABICHUS JTaHHbBIX;

OIICpHUPOBATH MOHATUAMMU: CUHYC, KOCHUHYC H TaHI'CHC
MPOU3BOJILHOTO YIJIa, MCHOJB30BATh 3allUCh IMPOU3BOJIEHOTO
yria dyepe3 00paTHbIC TPUTOHOMETPUICCKHE (DYHKIINH;
OIIEPUPOBATH TOHSATHIMU: TOXKECTBO, ypaBHCHHE,
HEpaBEHCTBO, I€J0€, paIOHAIBFHOE, HPPAUOHAIBHOE
ypaBHEHHE, HEPABCHCTBO, TPUTOHOMETPUYECKOE YPaBHEHHUE;
BBIIIOJIHATH npeoOpazoBaHus TPUTOHOMETPUIECKUX
BBIPQKCHUH M pelIaTh TPUTOHOMETPUICCKHE YPABHCHUS;
BBINIOJIHATE  TIPeoOpa3oBaHUsl  IICNBIX, pAIlMOHAIBHBIX |
HPPALMOHAJIBHBIX BBIPAXEHUH M pEIIaTh OCHOBHBIE THIIBI
LENbIX, PAlMOHAIBHBIX W HMPPALMOHAIBHBIX YPaBHCHUH W
HEPaBCHCTB;

MPUMEHITh ypaBHEHHS W HEpPaBeHCTBA JJS  peIlleHUs
MaTEeMaTHYECKUX 3a/ad W 3aJad W3 Pa3lIMIHbIX oOnactei
HayKH U peallbHOH JKU3HH;

NPUMEHATh  CBOWCTBA  CTENEHW s IpeoOpa3oBaHUA
BBIpQOKEHUH, OMEpUPOBaTh MOHATUSMHU:  IOKa3aTeIbHOE
YpaBHCHUEC u HCPaBCHCTBO, peuaTtb OCHOBHBIC THUIIBI
MOKa3aTeIbHBIX YPAaBHEHUI U HEPABEHCTB;

BBITIONHATh ~ MPEeoOpa3oBaHUsl  BBIPAKEHUH, COJEpKaIINX
norapu@Mmbl, OMEPUPOBATH MOHATHAMH: JOTapuhMUUECKOE
YpaBHCHUEC u HCPaBCHCTBO, peuaTtb OCHOBHBIC TUIIBI
norapu()MUYECKUX ypaBHEHUI 1 HEPABEHCTB;

HaXOaUTh PEIICHUA HpOCTCfIHIPIX TPUTOHOMECTPHYCCKUX
HEPaBEHCTB;
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OIIEpUPOBATh MOHATUSAMU: CHUCTEMA JINHEHHBIX YPaBHEHUM U €€
peuieHue, MCIOJIb30BaTh CUCTEMY JIMHEHUHBIX YPaBHEHUW UL
pEILICHNs TPAKTUYECKUX 3a1ay;

HaxOJUTh PELICHUs INPOCTEHIIMX CUCTEM M COBOKYIIHOCTEH
palMOHAIbHBIX YPABHEHUM U HEPABEHCTB;

MOJICIUPOBATh pEaJbHbIC CHTYyallUd Ha S3bIKE ajreOpsl,
COCTaBJIATh BBIPAXKCHUsI, YPABHEHUs, HEPABEHCTBA U CHCTEMBI
II0 YCJIOBHIO 3aa4, MCCIEAOBATH ITOCTPOCHHBIE MOJIENH C
HCIOJIb30BAHUEM allnapaTa ainreopsl

[TP 4 ymeHue onepupoBaTh MOHATUSIMH:
¢byHKIMsA, HempephiBHAsS  (YHKIHA,
IPOM3BOIHAS, nepBooOpasHas,
OTIpENICICHHBI  WHTETpaj;  yMEHHUe
HAXOJUTh MPOU3BOAHBIC AIIEMEHTAPHBIX
GyHKIMH,  WCTONB3Yys  CIpaBOYHBIC
MaTepHabl; UCCIIe10BaTh B
npocTedmmx ciydasx (QyHKOuM Ha
MOHOTOHHOCTb, HaXOJHUTb HauOOJbIINE
M HauMEHbIINE 3HA4YeHUs (YHKIIHIA;
CTpPOUTh TpaUKM MHOTOWIEHOB C
HCTIOJIb30BAHUEM ammapara
MaTeMaTHYeCKOro aHajiu3a; MPUMEHSTh
MPOU3BOJIHYIO TIPW pEIICHUH 3a7ad Ha
JIBMDKEHUE, pewarb HpPaKTUKO-
OpPHEHTUPOBAHHEIE 3a7a9u Ha
HanOOINbIINEe W HAUMEHBIINE 3HAYCHHUS,

ONEpPUPOBATh MOHATUAMHU: (QYHKIUS, CHOCOOBI 3aJaHus
¢GyHKIMH, 00JacTh OINpENeNIEHUs U MHOXECTBO 3HAYCHUH
¢bynknuu, rpaduk QyHKIMHA, B3aMMHO 00paTHbIC PYHKINH;
OTIEpPHPOBATH MOHATHAMHU: YETHOCTh U HEUYETHOCTH (DYHKIHH,
HYJIH (PYHKIIMH, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA,
UCIOJb30BATh TpapuKK QYyHKIMH U1 pEeLIeHns] ypaBHEHUH;
CTPOUTh W  YHTaTh TpaduKud  JHHEHHOW  (QyHKIHH,
KBaJpaTUYHOM (YyHKIMM, CTENEHHOH (YHKIUH C LENbIM
IIOKa3aTeNeM;

WCTIONB30BaTh  Tpaduku  (QyHKOUN  UIsT  UCCIIEIOBAaHMS
MPOLIECCOB M 3aBUCHUMOCTEN MpPH pEIICHUU 3aJad U3 JPYrux
y4eOHBIX MpEIMETOB M  peajJbHON KHU3HHM, BBIPAXKATh
(hopMysiaMy 3aBUCUMOCTH MEXIY BEIHMUNHAMU;

ONEepUpOBaTh  MOHATHUAMU:  MepHoguYecKass  (QyHKIMs,
MIPOMEXYTKH MOHOTOHHOCTH (PYHKIIMH, TOYKH 3KCTpEMyMa
¢byHKuMH, HauboJbIIee U HaMMEHbIlIee 3HaUeHUs! (PYHKIIMU Ha
MIPOMEXKYTKE, UCIIOJIb30BaTh UX ISl UCCIIEOBAHUS (YHKIIUH,
3aJJaHHOH rpaduKoMm;

[IpaxTHueckoe
3aHATUC

[IpakTnueckas
paborta

Ha HaxOXJIEHHUE IMYTH, CKOPOCTH U OIIEpUPOBATH MOHITHSIMH: TpaQuKu MMOoKa3aTeJIbHOM,
YCKOPEHHUS JToTapu(PMHUIECKON | TPUTOHOMETPUIECKUX byHKIHH,

M300paxarh ux Ha KOOPJAMHATHOMN IIJIOCKOCTH U
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WCIOJIb30BAaTh JJIsl PELICHUs] ypaBHEHUI 1 HEPABEHCTB;
n300paxkaTh Ha  KOOPAMHATHOM  IUIOCKOCTH  Tpaduku
JUHEHHBIX  ypaBHEHUH M HCIONb30BaThb HUX MJS PELICHHS
CUCTEMBI JINHEWHBIX YPaBHECHUH;

UCTONIb30BaTh  rpaduku  QyHKIOMA OIS UCCIEAOBAHUS
MIPOLIECCOB U 3aBUCHUMOCTEN U3 APYTrUX Yy4eOHBIX NUCHUIUINH

IIP 5 ymenue onepupoBaTh NOHATHIMMU:
paioHagbHas GbyHKIHA,
nokaszarenabHass (QyHKIUsS, CTEHNeHHas
byHknus, jgorapupmuueckas (QyHKIHS,

TPUTOHOMETPUUYECKHE ¢byHKLHY,
oOpaTHble (YHKIIMU, YMEHUE CTPOHTH
rpaduKu M3YYEHHBIX GbyHKIHH,

UCIOJIb30BaTh TpadUKU MPH HU3YyYEHHUH
IIPOLIECCOB M 3aBUCUMOCTEH, IIpHU
pelleHnn 3a7ad U3 JpPYrux y4eOHbBIX
NpeAMETOB M 3a7a4 U3 pPEalbHON
KU3HY; BBIPAKATH dbopmynamu
3aBUCUMOCTH MEXIY BEIMYUHAMU

OIIEpUPOBATH MOHATHIMU: IIOCIEI0BATEIBHOCTD, apupMeTHYE
CKasl U TeOMETpUYeCcKas IPOrPECCHH;
ONEpUPOBATh  TOHATHSMU:  OECKOHEYHO
reoMeTpuyecKas nporpeccus, cyMMa
yOBIBaIOIIEH reOMETPUUECKOI TPOrpeccuy;
3aJaBaTh MOCJIEI0BATEIBHOCTH PA3JIIMYHBIMU CIIOCO0AMH;
HCIIOJB30BaTh CBOMCTBA IIOCJIENOBATEIBHOCTEN M IPOIPECcCUi
JUISL pEIlIEHUs] PeaJIbHBIX 3ajjau NIPUKIAJHOTO XapaKTepa,
OIIepUpOBAThH HOHSITUAMU: HenpepbIBHAS GyHKIMS,
IPOU3BO/HAS (PYHKIMH, HCIOJIb30BATh T€OMETPUUYECKHH U
(u3nuecKuil CMBICT MPOU3BOAHOM /ISl pELICHUS 33/1a4;
HaXOJUTh MPOU3BO/IHBIE 3JIEMEHTAPHBIX (QYHKIINH, BHIYUCIIATH
MIPOM3BOJIHBIE CYMMBI, IPOU3BECHHUS, YACTHOTO (DYHKIIUI;
HCIIOJIb30BaTh TPOM3BOIHYIO JUIsl HCCIe0BaHus (QYHKIIUU Ha
MOHOTOHHOCTB ¥ 3KCTPEMYMBI, IPUMEHSATH PE3YIbTAThI
HCCIIEIOBaHMS K TIOCTPOEHUIO I'pa(uKOB;

HCIOJIb30BaTh MIPOU3BOIHYIO JUIsl HAXOXKJCHHS HAUITYYIIIETo P
€IIEeHUS B IPUKJIAIHBIX, B TOM YHCJIE COL[UAIbHO-
9KOHOMMUECKHUX, 3a/1a4ax;

OIIepUPOBATH MOHATHIMU: TIEpBOOOpaA3Has U UHTETpal,
MIOHUMATh TEOMETPUUECKUN U (PU3NUECKHUI CMBICIT HHTETpaa;
HaXO/UTh MepBOOOpa3HbIE 3JIEMEHTAPHBIX (PYHKIUH, BHIYNCIIA

Th UHTErpais no popmyne Herorona—Jlel6uua;

yObIBaromas
OECKOHEYHO

IIpaxTrueckoe
3aHATHE

IIpaxTrueckas
pabota
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I1P 6 ymeHnue pemarb TEKCTOBBIE 331a4H
pasHbIX THUIIOB (B TOM YHCIE Ha
ITPOLIEHTBI, JOJU U YaCTH, HA IBHKEHUE,
paboTy, CTOMMOCTb TOBApPOB U YCIYT,
HAJIOTH, 331a4M U3 00JIacTH YIpaBJiIeHUs

ONEepUpOBaTh IMOHATUSIMH: MHOXECTBO, OINEpallud  Haj
MHOKECTBAMHU;
WCIIONb30BaTh  TEOPETUKO-MHOXKECTBEHHBIA — ammapar  JUis

ONMCAaHUs PEAIbHBIX IPOLIECCOB U SBICHUM, IPU PEILICHUU
3a7a4 U3 APYrux y4eOHBIX MPEIMETOB;

JUYHBIMU U CEMCHHBIMU (DUHAHCAMMU), pemaTh NpUKJIaJAHbIC 33/1a4, B TOM YUCJIE COLIMAIBHO- IIpakTuyeckoe [pakrryeckas
COCTaBJIATh BBIPAKEHUSA, YPABHCHMS, HSKOHOMHYECKOTO U (PU3UYECKOT0 XapakTepa, CpelCTBaAMH 3aHATHE paborta
HEPABEHCTBA U UX CUCTEMBI 10 YCIOBHUIO MaTeMaTHYeCKOro aHaJIn3a

3aJjaud,  MCCIEJO0BaTh  IOJY4YEHHOE

pelieHue u OLICHUBATh

IIPaBJONOI00HOCTh PE3YJILTATOB

I1P 7 ymeHue onepupoBaTh MOHATHIMU: YUTaTh U CTPOUTH TAOJIMLIBI U AUATPAMMBI;

cpeaHee apupMeTHYECKOe, MeIuaHa, OllEpUpOBATh  IOHATUAMHU:  cpenHee  apudmeTudeckoe,

HanOoJpIlIee M HaUMEHbIIEE 3HAYCHHS, MeaMaHa, HauOousiblliee, HaWMEHbIEE 3HAYeHHE, pa3Max

pasmax,  JAUCHEpCUs,  CTaHJAapTHOE MacCHBa YHUCJIOBBIX JIAHHBIX;

OTKJIOHEHHE YMCIIOBOr0 Ha0Opa; yMEHUE OIIepUpPOBATH MOHSTUSMU: cily4aiiHas BEJIMYNHA,

U3BJIEKATD, UHTEPIPETUPOBATH pacnpeesieHue BEpOsTHOCTEN, AMarpaMMa paclpeesIeHus;

nH(pOpMallMIO0,  TPEACTABIEHHYIO B CpPaBHMBATh BEPOSITHOCTH 3HAUYEHUM CIIy4allHOM BEJIMYMHBI I10

TabMuIax, Ha JuarpaMmax, rpadukax, pacIpeneseHUI0 WIH C TOMOILBIO AUarpaMM; IpaxTiaeckoe IpaxTnyeckas
OTPAXAIOIYI0  CBOMCTBA  peaslbHBIX ONEpUpPOBaTh  IOHATHEM  MATEMAaTHYECKOTO  OXHUJIAHUS, 3aHsTHE paboTta
IIPOLIECCOB U SIBJICHUH; NPEICTaBIISATH MIPUBOJIUTL  MPUMEPHI, KAK MPUMEHSAETCS MATEMaTH4YECKOE

MH(OPMALIMIO C TMOMOUIbI0 TalONMI U OXUJaHWE CIy4yailHOW BEIMYMHBI HAaXOJUTh MAaTEMaTHYECKOE

auarpamum; HCCIIE0BATh OKUJJaHME T10 TaHHOMY PacIpeleIeHHIO;

CTaTUCTUYECKHUE JaHHbIE, B TOM YHCIIE C

IPUMEHEHHEM TIpapUuecKuX METOJOB U

AJIEKTPOHHBIX CPEZCTB

[IP 8 ymenue onepupoBaTh MOHATHIMMU: ONEepUPOBATH MOHATUSAMU: CIYyYalHBIN 3KCIEPUMEHT (OMBIT) U

CIlydallHbIIi ~ ONBIT U  cilyd4ailHoe Clly4aiiHOe COOBITHE, AIEMEHTAapHOE COOBITHE (IIEeMEHTAPHBIN TTpakTHdecKoe TTpakTHdecKas
COOBITHE, BEPOSITHOCTb  CIIy4yailHOro UCXO0/1) CIy4aHOTO ONbITa, HAXOAUTh BEPOSITHOCTU B OIBITAX SAHSITHC pabora
COOBITHS; YMEHHE BBIUUCIISTh C pPaBHOBO3MOKHBIMH CIy4ailHBIMHU COOBITUSIMHM, HAXOAWTh U
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BEPOSITHOCTh c WCIIOJIb30BAHUEM
rpa@UYecKuXx  METOJIOB; IMPUMCHSTH
GbopMyInbl  CIOKEHUST U YMHOMKEHUS
BEPOSTHOCTEH, KOMOWHATOPHBIC (PAKTHI
u GopMmynbl TpU pEIICHUU 3ajady;
OLICHMBAaTh  BEPOSITHOCTH  PEAJIbHBIX
COOBITUI; 3HAKOMCTBO CO CIy4allHBIMU
BEJIMYMHAMHU;  YMEHHE  IPUBOIUTH
MIPUMEPHI MPOSIBICHUS 3aKOHA OOIBIINX
YUCeJ B MPUPOJHBIX M OOIIECTBEHHBIX
SIBJICHUSIX

CPaBHUBATh BEPOSITHOCTH COOBITUH B M3YYCHHBIX CIy4alHBIX
IKCIIEPUMEHTAX;

HaxOJUTh W (QOPMYJIHPOBATH COOBITHS: TEPECCUCHUE H
00BEIMHEHNE TAaHHBIX COOBITUH, COOBITHE, TIPOTHBOIIOIOKHOE
JAHHOMY COOBITHIO, IOJIb30BAThCSA IUarpaMmamMu Oiiiepa U
(opMyII0# CIIOKEHHSI BEPOSATHOCTEH MPH PELICHUH 3a7ay;
OTICpUPOBATH MOHATHIMH: yCIIOBHAS BEPOSITHOCTb,
HE3aBHCHMBIC COOBITHS, HAXOJAUTHh BEPOSTHOCTH C IOMOIIBIO
MpaBUJIa YMHOXKEHHSI, C TOMOIIBIO JIepeBa CIIy4aifHOTO OIIbITa;

MPUMEHITh KOMOWHATOPHOE TMPaBUJIO YMHOXEHUS IIpU
pelIeHuy 3a1ay;
ONEpUpPOBaTh  IOHATUSAMHU:  HCIIBITAHWE,  HE3aBHCHMBIC

UCIBITaHUA, CEPUs HUCIBITAHUN, yCIIeX M HEyAada, HaXOAWUThb
BEPOSITHOCTH COOBITHH B CEPUM HE3aBUCHMBIX MCIBITAHUN 10
IIEPBOT0 YycCIlleXxa, HaXOAUTh BEPOATHOCTU COOBITUH B cepuu
ucneITaHui bepHyiuy;

UMETb IIPEJCTABICHHUE O 3aKOHE OOJIBIINX YHCET;

HMMETh NIPEJCTaBICHUE O HOPMAJIbHOM PaClpeAcIICHUN

IIP 9 ymenue onepupoBaTh NOHITHIMMU:

TOYKa, npsMas, IIJIOCKOCTB,
MIPOCTPAHCTBO,  JBYI'PAaHHBIA  YroOJ,
CKpeLIUBaIOIINEC IIpsIMBIE,
MapaJuIeIbHOCTh u
MEePIEHIUKYISIPHOCTD MIPSIMBIX U

IUIOCKOCTEH, yros Mexay HpsSIMbIMH,
yrojl MeXIy NpSAMON U IUIOCKOCTHIO,
YroJl MeXJy IUIOCKOCTSIMH, PacCTOSHUE
OT TOYKH A0 IUIOCKOCTH, PAacCTOSHHUE
MEXIY TPSMBIMH, PAcCTOSHUE MEXITY
IUIOCKOCTSIMU; YMEHHME HCIIOJIb30BaTh

OIICpHUPOBATH MOHATUAMU: TOYUKA, MIPpAMAsI, INIOCKOCTD;
MNPUMEHATH aKCHUOMBI CTCPCOMETPUN U CIICACTBUA M3 HUX IIPH
peIICHUH I'COMCTPUYICCKUX 3a/1a4;

ONEpUpPOBaTh  IOHATUSAMHU.  I1APAJUIEIBHOCTH u
MEPIEHIUKYIISIPHOCTD TPSIMBIX U IUIOCKOCTEH;
KJIacCU(UIUPOBATh B3aUMHOE PACIIOJI0KEHUE TPSIMBIX u
IIJIOCKOCTEM B IIPOCTPAHCTBE;

ONEpUpPOBaTh  IMOHATHAMM: JBYIPAHHBIM  Yroj, TpaHH

JBYTPaHHOTO yriia, peOpo ABYIPaHHOTO yria, JMHEWHBIN yroi
JBYTPAHHOI'O yIila, TpaJyCHasi Mepa ABYIPAHHOIO YIJIa;
MIPUMEHATH IIPABUIIO NAPAJIIEIICTINIIENA;

IIpaxTrueckoe
3aHATHE

IIpaxTrueckas
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IIpU peUICHUH 337a4 U3Y4YEeHHbIE (aKThI

U TEOpEMbl IUIAHUMETPUM; YMEHHE

OLIEHUBATh pa3mepsl 00BEKTOB

OKpY’KaloIIero Mupa
ONEpPUPOBATh TMOHATHSMU: MHOTIOI'PDAHHMK, BBINYKIbIM U
HEBBIIYKJIBII MHOI'OIpAaHHHMK, 3JIEMEHTbl MHOI'OI'DAaHHHKA,
MIpaBWJIbHBIII MHOTOIPAHHUK;

I1P 10 yMEHUE OIIEpPUPOBATH P p ’

MOHATUSIMU: MHOTOTPAHHUK, CCUYCHHE
MHOTOTpaHHHKa, Ky0, Mapaiesenumnesm,
npusma, — nupamuia, — gurypa  u
MOBEPXHOCTh  BPALICHHSA,  IFJIMHJID,
KOHyC, map, cdepa, ceueHus (GUrypsl
BpAllleHHs, IJIOCKOCTh, KAacalomascs
cdephl, IWIMHAPA, KOHYCA, IUIONIAIh
MOBEPXHOCTH  MUPAMUABI,  TPU3MBI,
KOHycCa, LWIMHJIpA, IUIomans cdepsl,
o0beM KyOa, PSIMOYTOJIBHOTO
napaiesienunea, TUPaMHuIbl, TIPU3MBI,
WINHApA, KOHyca, IIapa; YMEHHe
n300paxarb MHOTOTpaHHUKHU u
MOBEPXHOCTHU BpAILEHUs, X CEYEHUS OT
PYKH, C  TIOMOIIBIO  YEPTENKHBIX
MHCTPYMEHTOB U 3JIEKTPOHHBIX CPE/CTB;
YMEHHE pAaclo3HaBaTb CHMMETPHUIO B
NPOCTPAHCTBE; YMEHHE paclo3HaBaTh
MIPaBUIHHBIE MHOTOTPAaHHUKH

pacro3HaBaTh OCHOBHBIC BHJIbI MHOTOTPAaHHHUKOB (IIHpamMuna,
npu3Ma, IPSIMOYTOJIbHBIN Napauleenuies, Kyo);
KJIacCU(HUIMPOBATH MHOTOTPAaHHHUKH, BBIOMPAst OCHOBAHUS JIIS
KJIacCU(UKaIuK (BBITYKIIBIE U HEBBITYKJIbIE MHOTOI'PaHHUKH,
MPaBUJIbHBIE MHOTOTPAHHHUKH, MPSIMbIE U HAKIIOHHBIE TIPU3MBI,
napaJulesenuIepl );

OIIEPUPOBATh TOHATUSMU: CEKyIIas IJIOCKOCTh, CCUCHHE
MHOTOTPaHHHKOB;

OOBSICHATh TPHUHIUIBI TIOCTPOCHHUS CEYCHUH, MCIIONb3Ys
METO/]I CIIeJIOB;

CTPOUTH CEYEHHST MHOTOTPAHHUKOB METOAOM  CIIEJOB,
BBITIOJIHATE (BBIHOCHBIE) IUIOCKHE YEPTEe)KHM W3 PHCYHKOB
MPOCTBIX 00BEMHBIX (GUTYpP: BHJ CBEPXY, COOKY, CHU3Y;
ONIEpPUPOBATh MOHATUSAMH: IWIMHAPUYECKAs IOBEPXHOCTb,
oOpasylonye UWIMHIPUIECKOH TOBEPXHOCTH, IWJIHHID,
KOHMYECKasi  MOBEPXHOCTb,  OOpa3yrole  KOHHYECKOil
MOBEPXHOCTH, KOHYC, ChepruiecKkasi TOBEPXHOCTH;
pacmo3HaBaTh Tela BpamleHus (LWIMHAP, KOHYC, cdepa u
map);

OTEpHPOBATh TOHSATHSMH: MHOTOTPAHHUK, BIHCAHHBIA B
chepy M omHMcaHHBIH OKOJO cdepbl, chepa, BIUCAHHAS B
MHOTOTPAaHHHK HJIH TEJIO BPAIICHUS;

[IpaxTHueckoe
3aHATUC

[IpakTnueckas
pabora
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n300paxaTh U3ydaemble QUTYpHI OT PYKH U C MPUMCHEHHEM
MPOCTHIX YEPTEKHBIX HHCTPYMEHTOB;

BBITIOJIHATH (BBIHOCHBIE) IUIOCKME YEPTEXKH M3 PHUCYHKOB
MPOCTBHIX O0BEMHBIX (UTYp: BHI CBEpXy, COOKY, CHHU3Y,
CTPOUTH CEUCHUS TEJ BPALICHHUS;

U3BJIEKAaTh, THTEPIPETUPOBATH u peoOpazoBbIBAThH
MHOPMALIMIO O TPOCTPAHCTBEHHBIX TEOMETPHUYECKUX
¢burypax, IpeJCTaBICHHYI0 Ha YepTekax U PUCYHKaX;
OTIEpUPOBATH IOHATHEM BEKTOP B MIPOCTPAHCTBE;

BBITIONTHATh ~ JIGHCTBUS  CIIOKCHUST BEKTOPOB, BBIYUTAHHS
BEKTOPOB W YMHOXKEHHUS BEKTOpa HA YHCIO, OOBSICHSTH,
KaKUMU CBOWCTBaMHU OHH 00J1a/1a10T;

OOBSICHATBH CIIOCOOBI TIOJTYYEHUS TEJ BPaAIICHUS;
KJIaCCU(HUIMPOBATH B3aMMHOE PaCIIOIOKEHUE chEephl U
IUIOCKOCTH;

1P 11 yMEHHE OIepUpPOBATH OTIepUPOBATH MOHATHUSMU: IAPOBOM CErMEHT, OCHOBAHUE CETM
MOHATHUSIMU: IBIDKEHHE B IPOCTPAHCTBE, €HTa, BBICOTA CErMEHTA, MApOBOX CJIOH, OCHOBAHHE IIAPOBOTO
no/o0Hble (GUTypel B IPOCTPAHCTBE; CJI051, BBICOTA LIIAPOBOT'0 CJIOSL, IIAPOBOM CEKTOP; TTpakTHyeckoe ITpakTHuecKas
WCTOJh30BaTh OTHOIICHUE IUIOIAACH BBIUUCIIATE COOTHOILICHHUS MEXIY IUIOIAAIMU TOBEPXHOCTEH SAHSITHE pa6oTa
MOBEPXHOCTEH U OO0BEMOB MOAOOHBIX 1 00BEMaMu MOAOOHBIX TET;
Guryp Mpu penicHun 3a1a4 MPUMEHITh  TeoMeTpudeckue  (GakThl g peHICHUS
CTEPEOMETPUYECKUX 3a7ad, NPEANONarafoluX HECKOIBKO
IIaroB PeIIeHHs], eCJIM YCIOBUS MPUMEHEHUs 3aJaHbl B SBHOU
(opme;
emaTh  3aJa4d = Ha  HaxXOXKJIEHHE  T'€OMETPHUYECKUX
I1P 12 yMeHue BBIYUCIIATH p A A P
BEJIMYNH o oOpaszlaM WM ajlropuTMaM, HpPHUMEHSS
FEOMETPUNECKHE  BEIMSHMHEL  (JUIHH, W3BECTHBIE  QHAIMTUYECKHE  METOABl  IpH SIICHUN
yroja, IUIOMAAb, O0OBEM, IUIOLIA/b p p ITpakTnyeckoe [TpakTuyeckas
CTaHJAPTHBIX MaTeMaTHYECKUX 3a7ad Ha BBIYHCIICHHE
MOBEPXHOCTH), HWCIOJNB3Yys HW3YYCHHBIC 3aHATHE paborta

(hOpPMYITBI U METO/TBI

paCCTOHHI/Iﬁ MCXKAY ABYMSA TOYKaMH, OT TOYKU OO HpHMOﬁ, oT
TOYKH A0 IMJTOCKOCTH, MCXKAY CKPCIINBAIOIIUMUCS ITPAMBIMHU,
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pemiate  3ajadyd  Ha ~ HAaXOXKJIEHUE  T'€OMETPUUYECKUX
BEJIMYUH 1o oOpasliaM WM alropuT™MaM, HPUMEHS
U3BECTHBIE  AQHAJIMTUYECKME  METOAbl  NPU  pEIIECHUH

CTaHJAPTHBIX MATEMAaTHYECKUX 3a/lady HA BBHIYMCIICHHE YIJIOB
MEXIY CKPEIIMBAIOIIUMUCA TPSAMBIMH, MEXAY MpsIMOH H
IJIOCKOCTBIO, MEXY MIJIOCKOCTSIMU, ABYTPAHHBIX YTIIOB;
BBIUUCIIATH 00BEMBI u IJIOIIA AN MTOBEPXHOCTEN
MHOTOTPaHHUKOB (TpuU3Ma, MNHpaMuAa) C [PUMEHEHHEM
(dbopMyJ, BBIYHCISATH COOTHOIICHUS MEXKIY IUIOMIAISIMU
MOBEPXHOCTEN, 00bEMAMHU MTOJOOHBIX MHOTOI'PAaHHUKOB;
BBIYUCTIATH 00BEMBI U IJIOLIAIA TIOBEPXHOCTEN TEN BpalCHHUS,
T€OMETPUUYECKUX TeJl C MPUMEHEHHEM (Gopmy;

[P 13 YMEHHE ONEepUpPOBATH
MOHATHSIMH: TPSAMOYTOJIbHAS CUCTEMA
KOOpJIMHAT, KOOPIUHATHI TOYKH,
BEKTOD, KOOPIMHATHI BEKTODA,
CKaJIIPHOE MPOU3BEICHHE, YTOJI MEXKIY
BEKTOPaMH, cymMma BEKTOPOB,
MPOU3BEJCHNE BEKTOpa Ha YHCIIO;
HAaXOJUTh C TOMOIIBI0 H3YYCHHBIX
bopmyn KOOPJIMHATHI CepeIMHBI

OTpE3Ka, PACCTOSAHHUC MCKIAY JABYMS
TOYKaMH

OIICPHUPOBATDL IMOHATHAMU: CUMMCTPUS B IIPOCTPAHCTBE, LICHTP,
OCb H IINIOCKOCTH CI/IMMeTpI/II/I, HeHTp, OCb H IINIOCKOCTH
CUMMETPUU (QUTYPBIL;

HU3BJICKATD, Hp606paSOBBIBaTB u HHTCPIIPECTUPOBATD
HH(bOpMaHHIO 0 IIPOCTPAHCTBCHHBIX TCOMETPHUICCKUX
¢durypax, IpeJCTaBICHHYI0 Ha uYepTekax U PUCYHKaXx;
NPpUMCHATH reOMCTPHUYICCKUC (I)aKTLI JJIA peuicHu-d
CTCPCOMCTPHUUICCKUX 3aJad, MNOpCArnojIararommux HECKOJIbKO
1IaroB peuICHus:A, €CJIn yCIIOBUS IMPUMCHCHUA 3a/laHbl B SIBHOH
(opme;

OHepI/IpOBaTL IIOHATUAMMU . I[eKapTOBI)I KOOpI[I/IHaTI)I B
IIPOCTPAHCTBE, BEKTOP, MOLYJIbL BEKTOPA, PABEHCTBO BEKTOPOB,
KOOpAUHATBI BEKTOpA, Yrojl MCKIAY BCKTOpaMH, CKAJKIPHOC
HpOI/I3B€I[eHI/I€ BGKTOpOB, KOJ'IJ'II/IHeapHI)Ie 158 KOMHJ’IaHaprle
BCKTOPBI;

HaxOoJUTb CYMMY BCKTOPOB U IPOU3BCACHUC BCKTOpa Ha
YUCIO0, Yrojg MCEKIAY BEKTOpPaMH, CKaIAPHOC IPOU3BECACHUC,
PpacKiIaAbIBaTb BEKTOP MO ABYM HCKOJUIMHCAPHBIM BCKTOPAM;

IIpaxTrueckoe
3aHATHE
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3a/1aBaTh IUIOCKOCTb YPAaBHEHHUEM B JIEKapTOBOM CHCTEME
KOODJIMHAT;

[P 14 ymenue BBIOMpaTh MOIXOISAITUI
U3Y4YEHHBIH  METOJ Ul  pELICHUs
3a/1a4y, paclio3HaBaTh MATEMATHYECKHUE
GbakThl M MaTreMaTH4ecKHe MOJAEIH B
IIPUPOIHBIX u OOLIECTBEHHBIX
SABJICHUSX, B  HUCKYCCTBE; yMEHHUE
IIPUBOAUTH IMPUMEPBI MATEMaTHYECKUX
OTKPBITUA POCCHUMCKOM M MHPOBOH
MaTeMaTUYeCKON HayKn

INPUMEHATh  HPOCTEHIIME  IPOrpaMMHBIE  CPEICTBA U
NEKTPOHHO- KOMMYHHUKALMOHHBIE CUCTEMBI IPHU PEULICHUH
CTEpPEOMETPUUECKHX 33]1a4;

IIPUBOJIUTH IMPUMEPHI MAaTEMaTHUUECKUX 3aKOHOMEPHOCTEN B
NPUPOAE U KU3HU, pACIHO3HABaThb IPOSIBICHUE 3aKOHOB
TE€OMETPHUH B HCKYCCTBE;

IIPUMEHSTH OJIYy4YCHHbIE 3HAaHUS Ha NIPAKTUKE: aHAJIU3UPOBAThH
peaJibHble CHUTyallUd M TPUMEHSATh H3YYECHHBIC IOHATUS B
poruecce IIOMCKa peleHus MaTeMaTHYECKH
c(OpPMyYIHPOBAHHOW TPOOJIEMBI, MOJEIHPOBATH peabHBIC
CUTyallul Ha S3bIKE I'€OMETPUHU, MCCIENOBATh IOCTPOEHHBIC
MOJIEIM C HCIIOJIb30BAHUEM TI'€OMETPUYECKUX TOHATUH W
TeopeM, ammapara ajireOpbl, pemaTh NPaKTHYECKUE 3a/1auH,
CBSI3aHHBIE C HAXOXKJICHUEM F€OMETPUUECKUX BEIUYUH;
pemars MnpocTeniIne reoOMeTpUUECKHE 3a/1a4u Ha
MIPUMEHEHHE BEKTOPHO- KOOPJUHATHOI'O METO/Ia;

pemiate 3aJayd  Ha  J0Ka3aTelIbCTBO  MaTeMaTHYeCKUX
OTHONIIEHUH U HaX0XKJIEHHE TIeOMETPUYECKHX BEJIMYUH IIO0
oOpa3liaM WM aJropuTMaM, MPUMEHss H3BECTHBIE METOJIbI
IIPY pEeIICHUN CTaHIapTHBIX MaTeMaTHUECKHX 3a/1ay;
NPUMEHATh  MPOCTEHIINE  NPOrpaMMHBIE  CPEICTBA WU
JJIEKTPOHHO- KOMMYHHUKAIlMOHHBIE CHUCTEMBI IIPU DPELIEHUU
CTEpEOMETPUUECKHX 33]1aY;

MPUBOJUTH MPUMEPbl MaTEMaTHMUECKUX 3aKOHOMEPHOCTEH B
MpUPOAE W KU3HU, pACHO3HABaTh TPOSBICHHE 3aKOHOB
Tre€OMETPHUH B UCKYCCTBE;

IIPUMEHSTH MOJIYYEHHbIE 3HAHNS Ha NIPAKTUKE: aHAJTU3UPOBAThH
peaJibHblE CHUTYyallul M NPUMEHSATh H3YYEHHbIE TOHSITHS B

IIpaxTnueckoe
3aHATUC

[IpakTnueckas
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nporecce MIOUCKA pereHus MaTeMaTHIECKU
chOpMyIUPOBAaHHON MPOOIEMBI, MOACIUPOBATH peaTbHbIC
CUTyallud Ha S3bIKE T€OMETPHH, HCCIICOBATh IMOCTPOCHHBIC
MOJIETM C HCIIOJIb30BAHUEM T€OMETPUUYECKUX TOHSATUH W
TEOpeM, ammapara ajreOpbl, peliaTh MPaKTHYECKUE 3a/1adH,
CBSI3aHHBIE C HAXOXKICHUEM T'€OMETPHUECKUX BEIIMINH

CBOOOJTHO OTIEPUPOBATH MOHATHIMHU: ONPENIEICHUE, TEOPEMA, Y
paBHEHHE-
CJIEJICTBUE, CBOMCTBO MaTEMaTHYECKOT0 00BEKTa, JOKa3aTeNbC

[TPyrnl YMEHHE OIIEpUPOBATH i

TBO, PABHOCHUJIbHBIE YPaBHEHUSI U HEPABEHCTBA;
MOHATUSIMM:  OINpEZENIEHUue, aKcuoma, .

9 CBOOOZIHO ONEpUPOBATH IMOHATHSAMU: CilydaiiHas BeEJIMYMHA,

Teopema, CII€/ICTBHE, CBOWCTBO, .

pacripesielieHue BEpOSITHOCTEH, IuarpamMMa paclpeseneHus,
IIpU3HAK, JI0Ka3aTeNbCTBO, o

OuHapHas cily4aiiHast BEJIMYMHA, reOMEeTPUUECKOE,
paBHOCWIIbHBIE (POPMYJIMPOBKH; YMEHHE

OMHOMMAJIBHOE paclipe/ielIeHue;
dhopMyIIpoBaTh obpaTHOE "
DO THEOLOOKIHOE — OIIEpPUPOBATH MOHATUSMHU: COBMECTHOE pacCIpesielieHHe JBYX
p YTBCP ’ CIIy4aliHbIX BEJIMYMH, MCIIOJIb30BATh TAOIUIy COBMECTHOIO IIpaxTuyeckoe IIpakTuieckas
IIPUBOJIUTH NPUMEPHI U KOHTPIIPUMEPHI, o

. pacnpeneneHus JABYX CIyYalHBIX BEJIMYUH JJIS BbIIEICHUS 3aHATHE paboTta

UCIIOJIb30BaTh METOJ, MaTeMaTU4eCKOU -

pacnpeneneHus KaKI01 BEJIMYMHBI, OIIpeAEICHUS
UHAYKIMK;, TPOBOAMTH JOKa3aTeNbHbIE o

HE3aBHCUMOCTH CITy4allHbIX BEJINYUH;
paccyXJIeHHs TIIpd PpELIEHUM 3ajad, .

BBIUUCIIATh BbIOOPOYHBIE  XApAaKTEPUCTHUKH 1O  JTaHHOM
OLIEHHUBATh JIOTUYECKYIO MPaBUIBLHOCTh .
ACCYICICHHII: BIOOpDKE M  OIICHMBAaTh XapaKTEPUCTHKH TIeHepalbHOM
pacey ’ COBOKYITHOCTH JIaHHBIX IO BBIOOPOUHBIM XapaKTEPHUCTUKAM.

OneHuBaTh BEPOSTHOCTH COOBITUI M MPOBEPATH NMpOCTEHIINE

CTaTUCTUYECKUE  THUIOTE3bl,  MONb3YSICh  HM3yYECHHBIMU

pacnpeesIeHUusIMU;
[TPyrn2 YMEHHE OIepUpOBATH CBOOO/JIHO ONEpUPOBATH MOHATHSAMH: MHOECTBO, OIEpalliu
MOHATHSIMHU: MHO>KECTBO, HaJ MHOXXECTBAMH; TpakTudeckoe TpakTuseckas
MOJIMHOKECTBO, orepanuu Hajl HCIIOJIb30BATh TEOPETHKO-

3aHsTHE pabora

MHOXXCECTBaAMU; YMCHHUC HCIOJb30BATh
TCOP €TUKO-MHO>KECTBECHHBIN armapar

MHOYKECTBEHHBIN amnmapar s OIMCaHUs PEAIbHBIX
MPOLIECCOB W SIBIEHUM, NPU PEHIEHUM 3a1ad W3 JIPYTrux
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JUIsl ONIMCAHUsl PEANbHBIX IPOLIECCOB U
SBJICHUN W IPU PELICHUM 3a]ad, B TOM
qHCclie U3 APYTruX y4eOHbIX MPEeIMETOB;

y4EOHBIX IIPEMETOB;

OPUMEHSATh M3y4YCHHbIE KOMOHMHATOpHBIE (HOPMYJIBI IS
IIEPEUUCIICHAS ~ JJIEMEHTOB  MHOJECTB,  DJIEMEHTapHBIX
COOBITHI CIly4yailHOrO OmbITa, pEIIeHHS 3aJad IO TEOpHHU
BEPOSTHOCTEH;

[1Pyrn3 YMEHHE OIIEpUpPOBATH
MOHATUAMH: Tpad, CBA3HBIM Tpad,
JIepeBo, IMKI, Tpad HAa IIJIOCKOCTH;
yMEHHE 3a7[aBaTh W OIMUCHIBATH Tpadbl
Pa3MYHBIMH CTIOCOOAMM; MCIIOJIb30BATh
rpadbl IpU peLIeHNH 3a/1a4;

CBOOOJHO OINEpPHUPOBATH MOHATHAMHU: Tpad, IUIOCKUH rpad,
CBSI3HBINA Ipad, nyTe B rpade, Lenb, LUK, IEpeBO, CTENEHb
BEPILINHBI, IEPEBO CIIYHaHOI0 HIKCIEPUMEHTA;

CBOOOJHO ONEPUPOBATH NOHATUAMM: CIy4alHbIA HIKCIIEPUMEHT
(omeIT), cnyyaiiHOe COOBITHE, 3JIEMEHTapHOE Ciyd4ailHoe
cOObITHE  (3JIEMEHTApHBI  HMCXOJ) CIIy4yallHOro  OIbITA,
HaXOJWUTh  BEPOATHOCTH  COOBITMH B ONBITaX  C
PaBHOBO3MOKHBIMH 3JIEMEHTapHBIMU COOBITHSIMU;

HaxoauTh W  (QopMynupoBaTh COOBITHS:  TEpeceueHHe,
00bEeIMHEHNE JTAHHBIX COOBITHI, COOBITHE, TPOTHUBOIIOIOKHOE
JTAHHOMY, KCII0JIb30BaTh JUarpammbl Dilsiepa, KOOpAUHATHYIO
OpsMyI0 Ul pELIeHUs 3aj4ad, ToJb30BaThes (hopMmymoi
CIIOKEHHUs BEPOSITHOCTEW I BEPOSTHOCTEM IBYX M TpeX
cllyyailHbIX COOBITHH;

OIIepupOBaThH HNOHSATUSMU: yCIIOBHAst BEPOSATHOCTb,
YMHO)XEHUE BEPOSTHOCTEH, HE3aBUCUMBIE COOBITHS, IEPEBO
CIIy4allHOTO SKCIEPUMEHTa, HAXOJIUTh BEPOSATHOCTH COOBITHIA
C IIOMOUIBIO MTPaBUJIa YMHOKEHUS, IEPEBA CIy4allHOTO OIIbITA,
UCIOJIb30BaTh (OpPMYNy TMOJHOM BEpPOSTHOCTH, (QOpMyITy
baiieca mpu pemeHun 3anad, ONPENEIATh HE3aBUCUMOCTH
coObITuii O (QopmMyle W MO OpraHU3alMH CIy4YalHOTO
JKCIIEPUMEHTA;

IIpaxTnueckoe
3aHATUC

[IpakTnueckas
paborta

[1Pyrn4 ymenue cBOOOIHO ONEPUPOBAThH
MOHATHSIMHU: COUYETaHHUE, NEPECTaHOBKa,
YHCIIO COYeTaHWH, YHUCIIO

CBOOOJTHO  OMEPUPOBATh  TOHSATHUIMH:
OmpeAeNnEHHbI WHTErpall, HaxXOJIUTh
JJIEMEHTapHbIX (QYHKIMH W BBIYUCIATH

nepBooOpazHasi,
nepBooOpa3HbIe
WHTErPAII 1O

IIpaxTueckoe
3aHATHE

IIpakTrueckas
pabota
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MePECTaHOBOK; o6unom  HproToHa;
yMEHUE TPUMEHSITh KOMOWHATOpPHbIC
(bakTbl U pacCyXkIeHus Ui pelleHus
3ajay;

dhopmyne HeroTona—JleiioHuma;

HAXOJUTh IUIOLIA/IN TIOCKUX (PUTYP U OOBEMBI TEJl C MOMOIIBIO
UHTETpaa;

HMETh IMPEICTABICHUE O MATEMAaTUYECKOM MOJEIMPOBAHUM HA
pUMepe cocTaBiieHus U PepeHaTbHbIX YPaBHEHUH;
peuarb IPUKIIaIHbIE 3a1a4uu, B TOM qucie
COLMAJIBHO-9)KOHOMHUYECKOr0 U (U3MYECKOr0  Xapakrepa,
CpEICTBAaMU MaTeMAaTUYECKOT0 aHAJIU3a;

CBOOOJHO ONEpUpPOBaTh IMOHATUAMHU: OMHAPHBIM CIydaiHbIHI
ONnbIT (UCHBITAHUE), YCHEX M HeyJadya, HE3aBUCUMBIE
UCIBITaHUSA, CEpHUsl MCHBITAHUH, HAXOAUTb BEPOSITHOCTH
COOBITUI: B CEPUM UCIBITAHUN JO NEPBOrO ycCIlieXxa, B CEPUU
ucHbITaHUN bepHylnu, B OmBITE, CBSI3aHHOM CO CIIy4alHBIM
BBIOOPOM U3 KOHEYHOM COBOKYITHOCTH;

CBOOOJHO  ONEpUpPOBATh  IMOHATHEM  MaTEMaTUYEeCKOI'o
OXKUJAHUS ~ CIy4alHOM  BENWYMHBI  (pacrpeaencHust),
IPUMEHITh CBOMCTBA MAaT€MaTH4YECKOTO  OXKUAAHUS IIPU

pEeIICHUHN 3aja4, BBIYUCIATH MaTEMATHYCCKOC
0XKHUJAaHUE OMHOMHUAIBHOTO M  T'€OMETPUUYECKOTO
pacnpeieeHHI;
[TIPyrn5 yMEHUue ONepUpOBaThH CBOOOJHO OMEpUPOBaTh MOHITHUSIMH: PAIMOHATIBHOE YHCIIO,
MMOHATUAMU: HATYPAJIbHOC YHKCIIO, LEI0C OeckoHeuHas nepuoandecKas I[p06I), IMPOLCHTHEI,

YHCIIO, OCTaToOK o MOJYJIIO,
palMOHAIBHOE YUCIIO0, UPPALIMOHATBHOE
YHCIIO, MHOXKECTBA  HATypPAJIbHBIX,
IEITBIX, palMOHAIBHBIX,
JIEMCTBUTEIIHLHBIX YHCell,; YMEHHE
WCMOJIb30BaTh TMPHU3HAKK JIETUMOCTH,
HauMEHBIIMI  OOWMII  JenuTenb U
HaWMEHbIIIee 00IIee KPaTHOE, aJlTOPUTM

WPPALMOHAIBHOE YHUCJIO, MHOXECTBA PALMOHAIBHBIX U
JIEWCTBUTEIBbHBIX YUCEN, MOIYJIb JEHCTBUTEIBLHOIO YHCIIA;
MIPUMEHSATH Ipoou " MIPOLEHTHI s peleHus

NPUKJIAJHBIX 3a/1a4 M3 PA3IUYHBIX OTpaciied 3HaHUN H
peaNbHOM )KU3HH;
MIPUMEHSATH NpUOIIKEHHBIE BBIYMCIICHHS, MPABUIIA

OKpYTJIEHUS, IPUKUJKY U OILICHKY pe3yJbTaTa BEIYUCIICHHIA;
cBOOOJIHO ONEepHUpOBaTh MOHATUSMHU: HATypaJbHOE M IEJ0e

IIpaxTrueckoe
3aHATHE

IIpaxTrueckas
pabota
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EBKJ’II/II[a I1pH PEHICHUA 3aaa4,
3HaKOMCTBO C PpasiInuHbIMU
IO3MIIMOHHBIMH CUCTEMAMH CUHCIICHU,

YUCJIO, MHOXECTBAa HATypaJbHbIX M  LEJIbIX  YHUCEN,
HCII0JIb30BaTh NpPHU3HAKU JAenumoctu uenbix uucen, HOJ u
HOK HarypanpHbIX 4YMCen IJid peuieHus 3ajad, NPUMEHSTh
anroput™ EBkinna;

cBOOOZIHO OMEepUPOBaTh IMOHATHEM OCTaTKa MO MOJIYJIO,
3alMChIBaTh HaTYPaJbHbIE YMCIIA B Pa3IMUYHBIX MO3ULUOHHBIX
CUCTEMax CUUCIICHUS,

CBOOOJHO ONEPUPOBATh MOHITUSIMU: JUCIIEPCUS], CTAHAAPTHOE
OTKJIOHEHHME CIIy4alHOW BEJIMYMHBI, NPUMEHSITh CBOMCTBa
JUCIEPCUU CIIy4alHOM BeNMYUHBI (paclpeneneHus) Impu
peuIeHuu 3a4ady, BBIYUCIATH JUCHEPCUI0 U CTaHAAPTHOE
OTKJIOHEHHE re€OMETPUUYECKOT0 U OMHOMUAJIBHOI'O
pacnpeesieHui;

[IPyrn6 ymenue cBOOOIHO ONIEpUpPOBAThH

CBOOOJIHO OIEpPUPOBATh TOHSTHEM: CTENEHb C IEJIbIM
MOKa3aresjeM, HCIONb30BaTh MOAXOAAIIYI0 (opMy 3amucu
JNEHCTBUTENBHBIX YUCEN IS PEIICHUs MPAKTUYECKUX 3a1ad 1
MIpE/ICTaBICHUSI TAaHHBIX;

MMOHATUSIMH: CTCIICHb c LIEIBIM o
N CBOOO/IHO OINEpUPOBATh MOHATHEM: apUPMETHUUECKUNH KOPEHb
IIOKa3aTejieM, KOpPEHb  HaTypaJbHOU N
HaTypaJIbHOU CTEIICHHU;
CTEIICHHU, CTCEHEHb C PpPallMOHAJIBHBIM 5 .
HOKasaTeseM, CTOLICHD c CBOOOJIHO ONEPUPOBATH MOHATUEM: CTEIEHDL C PALlHOHAIBHBIM TIpaKTruecKoe TpaKTHYecKas
o ToKa3aTeJIeM;
JIEUCTBUTEIIBHBIM (BelIeCTBEHHBIM) 3aHATHE pabora
CBOOO/IHO ONIEPUPOBAThH MOHATUSMU: CUHYC, KOCUHYC, TAHT€HC
MoKasaresiem, jJorapudm yucia, CHHYC,
, KOTAHI'€HC YMCJIOBOI'0 apryMeEHTa,
KOCHHYC M TaHI€HC IPOHM3BOJIbBHOIO
- OIIEPUPOBATH IIOHATHAMU: APKCUHYC, APKKOCUHYC U apKTaHI'€H
’ C YHCJIOBOTO apryMEHTa,
cBOOO/IHO ONIEPUPOBATh MOHATUSAMU: Jorapudm yucna,
JIeCATUYHbIE U HATYpaJIbHbIE JTOTapH (MBI,
[TPyrn7 yYMEHHE ONEepUPOBATH CBOOOJTHO OTIEPUPOBATH MOHATUSIMHU: TOXKJIECTBO, YpaBHEHHE,
MOHSATUSIMH: TOKJECTBO, HEpaBEHCTBO, pPAaBHOCHIBHBIC YpaBHCHMSA W YpaBHCHUSI- IIpakTnyeckoe IIpakTnyeckas
TOXIECTBEHHOE npeoOpazoBaHue, CIIEACTBUSI, PABHOCUJIbHBIE HEPABEHCTBA, 3aHATHE pabota
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YpaBHEHHE, HEPAaBEHCTBO, CHUCTEMa
YPaBHEHUH U HEPaBEHCTB,
PaBHOCHIIBHOCTD YPaBHEHUH,
HEPABEHCTB U CHUCTEM, PalMOHAJIbHBIC,
UPpaLMOHAIIbHBIE, IIOKa3aTelbHbIE,
CTECIICHHBIE, JorapupmMHIECcKue,
TPUTOHOMETPUYECKHE YPaBHEHUH,
HEPAaBEHCTBA W  CHUCTEMBI; yMEHHE
pelars ypaBHEHHUs, HEPAaBEHCTBA U
CUCTEMBl C IIOMOULIBIO  PA3IMYHBIX
IIPUEMOB; pemars YPaBHEHUH,
HEPABEHCTBA U CUCTEMBI C I1APAMETPOM;
IIPUMEHSTh ypaBHEHUS, HEPaBEHCTBA,
ux CUCTEMBI JUIS peuenus
MaTEeMaTHUYECKUX 3aJad M 3azad U3
pa3auuHbIX ~ oOyacTel  Hayku U
peanbHON KU3HH;

MPUMEHSTh Pa3IUYHbIC METObl PCIICHUS PAIlMOHAIBHBIX H
NpOOHO-PAaLlMOHAJIBHBIX ~ ypaBHEHUH, IPUMEHATb  METOJ]
HWHTEPBAJIOB JIJIsl PEIICHHS HEPABCHCTR;

CBOOOJHO OINEPUPOBATH MOHATHUSAMHU: MHOTOYICH OT OJHOU
MEPEMEHHON, MHOTOWICH C LEIBIMU KO (PHIIMEHTaMU, KOPHH
MHOIO4JICHA, HpHMeHﬂTb JCJIICHUEC MHOI'O4JICHA HAa MHOT'OYJICH
c octaTkoM, TeopeMy be3y m Teopemy Buera mns pernenus
3aj1ad4;

HCII0JIb30BaTh CBOKMCTBa JIOrapu(MOB I MPeoOpa3oBaHMS
Jorapu(pMUUECKUX BBIPAKCHUH;

CBOOOJHO  OIEPUPOBATH HOHSTHSMH: UPPAIHOHAIILHBIC,
II0KA3aTCIbHBIC N HOFaqu)MquCKHe ypaBHeHI/Iﬂ, HaXOIUTh UX
pelIeHHUs C TOMOIIBI0 PAaBHOCHIBHBIX IEPEXOJ0B  HJIH
OCYIIECTBIISISI TPOBEPKY KOPHEH;

MPUMEHSATh OCHOBHBIC TPUTOHOMETPUYECKHE (OPMYIIBI JUIsI
peoOpa3oBaHusl TPUTOHOMETPHUUECKUX BBIPAKECHUH;
CBOOOJHO OMEpPUPOBATH TOHATHUEM: TPUTOHOMETPUUECKOE
ypaBHEHHE, IPUMEHATh HE0OXO0UMBbIE (DOPMYJIBI 1JIsl PEILIECHUS
OCHOBHBIX THUIIOB TPUTOHOMETPUUYECKUX YPaBHEHHIA;,
MO}IGJ’II/IpOBaTI) peaJ'II)HBIG CI/ITyaIII/II/I Ha JS3BIKC anre6pm,
COCTaBISITh  BBIPAKEHHUS, YpaBHEHHs, HEPaBEHCTBA IO
YCIIOBUIO 3aJa4d, HWCCIEA0BAaTh IOCTPOSCHHBIC MOJCIH C
WCIOJI30BaHUEM ammapara anreOpsl;

CBO60I[HO OnepI/IpOBaTB IIOHATUSAMHU. KOMIIJICKCHOC YUCIO U
MHOXKECTBO  KOMIIIEKCHBIX quceNl, MPEACTaBIATh
KOMILIEKCHEIE qucia B anreOpanyecKko o
TPUTOHOMETPHUECKON (opMe, BHIMOTHATh apuMeTHIeCKue
olepanuu c HUMU U u300pakaTb Ha KOOPAMHATHOU
IUIOCKOCTH;
cBOOOIHO

OIICPHUPOBATH MOHATUAMU. UPPALMOHAJIBHEBIC,
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MoKasareiabHble U JorapuMUYecKue HepaBEHCTBA, HAXOAUTh
UX PELICHHUs C IOMOILBI PABHOCWIBHBIX IIEPEXO/0B;
OCYLIECTBIISATh ot0op KOpHEHN npu
TPUTOHOMETPUYECKOTO YPAaBHEHUS;

CBOOOZIHO OINEpPUPOBaTh TMOHATHEM TPUTOHOMETPUUECKOE
HEpaBEHCTBO, NPUMEHATh HeoOXomumble (HOpMYIBl IS
peuIeHus OCHOBHBIX TUIIOB TPUTOHOMETPUUYECKNX HEPABEHCTB;
CBOOOZHO ONEpPUPOBATH MOHATUAMM: CHUCTEMA U
COBOKYIHOCTb ~ YPAaBHEHUW M HEPABEHCTB, PaBHOCUJIbHBIC
CUCTEMBI U CUCTEMBI-CIIEACTBUSA, HAXOAUTh PELICHUS CUCTEMBI
u COBOKYITHOCTEH paluMOHANbHBIX, UPPALUOHAIbHBIX,
[OKa3aTelIbHbIX M JIOTApU(PMUYECKUX  YpaBHEHMH U
HEPaBEHCTB;

pemiaTb  palMOHaJIbHBIE, UPPALMOHAIBHBIE, IIOKA3aTEIIbHbIE,
norapu(MUUEecCKue W TPUTOHOMETPUYECKHE YypaBHEHUS U
HEPABEHCTBA, COACPIKALIUE MOLYJIH U ITAPAMETPBHI;

OPUMEHATh  Tpaduueckue METOABl Uil  pELICHHUsd
YPaBHEHHH W HEPABEHCTB, a TAKXKE 3a]a4 ¢ TapaMeTpamu;

pelieHun

[TIPyrn8 ymeHue cBOOOIHO ONIEpUPOBAThH

MTOHATUSAMH: rpaduk ¢$byHKIUY,
obpatHast  (QyHKIUS,  KOMIO3MLUA
GbyHKIUH, JIMHENHas GbyHKIHS,
KBaJpaTU4Hasi (YHKUUSA, CTENeHHas
GyHKIMS ¢ IeIbIM  [OKa3aTesem,
TPUTOHOMETPHUUYECKHE ¢byHKLHY,
oOpaTHbIe TPUTOHOMETPHUYECKHE
¢byHKLUY, noKasaresnbHas U

norapugmuueckas (yHKIUU; YMEHHE
CTpOUTh IpaduKu (PYHKIMNA, BBIOIHATH
npeoOpa3oBanus rpadukoB QyHKINH;

CcBOOO/IHO ONEPUPOBATH MOHATUSMU: CUCTEMA TUHEHHBIX
ypaBHEHU, MAaTPHUIIA, ONIPEACIUTENH MATPHUIILI 2 X 2 U €T0
T€OMETPUUYECKHI CMBICT, UCII0JIb30BaTh CBOMCTBA
oTpeneuTeNst 2 X 2 ii  BBIYUCICHUS €ro 3HAuYeHUs,
MPUMEHATHh OMNPEIETUTENH JIJISl PEIICHUS] CHCTEMbI TMHEHHBIX
ypaBHEHU, MOJICIUPOBAThH PEAIbHBIE CUTYAIMH C TIOMOIIIBIO
CUCTEMbl JIMHEWHBIX YpaBHEHHH, UCCIIEIOBATh
MOCTPOEHHBIE MOJIENH C IIOMOIIBI0 MATPHUIL U
ONpeJIeTUTENEH, UHTEPIPETUPOBATH MOTYYEHHBIN pe3yabTaT;
WCMOJIb30BaTh ~ CBOMCTBA  JIEMCTBUM C  KOPHSAMH A
MpeoOpa3oBaHUs BRIPAKEHUI;
BBINIOJIHATE  NpeoOpa3oBaHUs

YHUCJIOBBIX BmpameHHﬁ,

[IpaxTHueckoe
3aHATUC

[IpakTnueckas
pabora
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yYMEHHE HCII0JIb30BATh rpaduKu
GyHKUMA Ui U3Y4eHUs MPOIECCOB U
3aBUCHMOCTEH TPH pEIICHUU 3a7ad U3
ApYyruxX Yy4eOHBIX TPEAMETOB U U3
peanbHOH KH3HU; BBIPAXKATh
dbopMylnaMu  3aBUCUMOCTH  MEXIY
BEJINYNHAMU;

YMEHHE cBOOOJIHO OIIepUpOBATH
ITOHATUSAMM: YETHOCTh ¢byHKINY,
NEPUOJUYHOCTD ¢byHKLHY,
OTPaHUYEHHOCTh byHKIMH,

MOHOTOHHOCTh (DYHKIIUH, 3KCTPEMYM
¢byHkuuu, HanOoJbIee M HaMMEHBIIIEEe
3HAUYeHHs (YHKIMH Ha TPOMEKYTKE;
YMEHHE  MPOBOJUTH  HCCIICOBAHHE
byHKIUY;

YMEHHE MHCIIOJIb30BaTh CBOMCTBA U
rpadpukd  GYHKUMH A8 pelleHus
YpaBHEHHH, HEpaBEHCTB W 3amad C
napameTpamy; n300pakaTh Ha
KOOPJWHATHON TUIOCKOCTH MHOYXECTBa
peleHii ypaBHeHU, HEpaBEHCTB U UX
CHCTEM

COJIEp KALMX CTEIIEHH C PALMOHAIBHBIM IT0Ka3aTeleM;
CBOOOJHO OMEpPHPOBATh MOHATUSAMH: (YHKIHUS, CIIOCOOBI
3aJaHus (QYHKLIMH, B3aUMHO OOpaTHble (YyHKLHH, KOMIO3ULIUA
¢bynkuuid, rtpapuKk (QYHKIMH, BBIIONHATH DIIEMEHTAPHBIC
npeoOpaszoBanus rpadUKoB GYHKIIHIA;

CBOOOJHO OMEpPUPOBATh MOHATUAMHU: 00JACTh ONpENeNIeHUs U
MHOYKECTBO 3HAYE€HUN (QYHKLUU, HYJIN (PYHKIIUH, IPOMEKYTKH
3HAKOIIOCTOSIHCTBA,

CBOOOJHO ONEPUPOBATH MOHATHIMHU: YETHBIE U HEUETHBIE QYH
KIIWH,

nepuoandeckue GyHKINHU, TPOMEKYTKH MOHOTOHHOCTH (DYHK
MU, MAKCHMYMBl ¥ MHHHMYMBI (YHKIMH, HauOoJbIIee H
HauMEHblIIee 3HaYeHne PYHKIUN Ha IPOMEKYTKE;

CBOOOJTHO OTIEPHPOBATH MOHATHIMU: CTeTIEHHAst (PYHKITHS ¢ Ha
TypaJIbHbIM

W TeNsIM ToKas3aTejeM, TpauK CTENEeHHOH QYHKIUH C
HaTypaJbHBIM U LIENbIM MTOKa3aTeneM, rpaduk KOpHS n-oif
CTEIIEHU KakK byHKIIH oOpaTHoit CTEIEHU C
HaTypaJbHBIM ITOKa3aTelleM;

ONEpPHPOBATh TOHATHUAMHU: JIMHEWHAs, KBaJgpaTHYHAs U
OpoOHO-TMHENHHass (QYHKIUHM, BBINOJHATh  DJIEMEHTapHOE
WCCIIEZIOBAaHKE U TIOCTPOCHUE UX TPa(HKOB;

CBOOOJHO ONEpUPOBaTh MNOHATUSAMH: TIOKa3aTelbHas M
norapu@muueckas (QyHKIUU, HX CBOICTBa U rpaduxwy,
HCIOJIb30BATh X Tpa(UKH JUIs PELIeHUs ypaBHEHUH;

CBOOOJHO OIEpPUPOBATH TMOHATHAMHU: TPUTOHOMETpPUUECKAs
OKPY>KHOCTB, OIpEJIeIEHUE TPUTOHOMETPUUYECKUX (YHKIMN
YHCIIOBOTO apTyMEHTa;

HCII0JIb30BATh rpaduku byHKIMI TUTST
MCCIIeTOBAHMS MIPOIIECCOB W 3aBUCHMOCTEH MPH PEUICHUN
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3aa4 U3 JIPYruX y4eOHBIX MPEAMETOB U pealbHON >KU3HH,
BBIpaXaTh (OPMYIIaAMHU 3aBUCIMOCTH MEX]y BETMUYUHAMU;
MOJIETTUPOBATh pealbHbIE CUTyallUM Ha S3bIKE airedpsl,
COCTAaBJIATh BBIPAKEHHUS, YpPaBHEHMs, HEPABEHCTBA U HX
CUCTeMBbl MO YCJIOBHUIO 3aJlaud, HUCCIIEJOBATh IMOCTPOCHHbBIC
MOJIENHN c HCIIOJIb30BaHUEM anmapara anreOpsl,
HUHTEPIPETUPOBATH MOJTYYCHHBIN Pe3yNbTaT;

CTpOUTh TpauKH KOMIO3MIUH (PYHKIHH € TOMOIIBIO
JIEMEHTAPHOI'0 MCCJIEI0BAHUS U CBOMCTB KOMIO3MILMHU JABYX
GbyHKIH;

CTPOUTH TeoMeTpHuUeckre 00pa3bl ypaBHEHUN 1 HEPABEHCTB Ha
KOOPJIMHATHOM MIIOCKOCTH;

CBOOOJHO OIIepUPOBAThH HOHATUSMHU: rpaduku
TPUTOHOMETPHUYECKHUX (PYHKIIUH;

OPUMEHATh (DYHKIUM Ul MOJCIUPOBAHUS U HCCIEIOBaHMS
peabHBIX MPOIECCOB,;

UCIOJIb30BATh MPOU3BOIHYIO /ISl UCCIEeOBaHUS (DYHKIIUM Ha
MOHOTOHHOCTb M SKCTPEMYMBI;

HaxXoAWTh  HauOoiblllee W  HauMEHbIlee 3HAYEHUs
(YHKIIMM HENmpephIBHON Ha OTPE3KE;

HCII0JIB30BATh IIPOM3BOIHYIO JUISL HaXO0XACHUS
HanuJIydumero p€micHud B HNPUKIAJAHBIX, B TOM YHUCIIC

COLMAJIbHO-)KOHOMHMYECKUX, 3ajadax, s OIpeaeeHus
CKOPOCTH U YCKOPEHHS MpOIecca, 3aaHHOTO (OpMYJION WIN
rpaduKom;

[TPyrn9 ymenue cB0OOIHO ONEpHPOBATh

MOHATHSIMHU: II0CJIEI0BATENBHOCTD,
apudmernueckas nporpeccus,
reoMeTpUYECKast nporpeccus,

HCIIOJIB30BAaTh IMPOIrpe€CCUr Jid PCIICHHA PCaJIbHBIX 3aaad
MPHUKIIAAHOTO XapaKTepa,

CBOGO)IHO ONCpHUPOBATh IMOHATHAMU: TMIOCICAOBATCILHOCTD,
CITIOCOOBI 3aJaHus HOCHCHOB&TCHBHOCTCﬁ, MOHOTOHHBIC U

IIpaxTueckoe
3aHATHE

IIpakTrueckas
pabota
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OCCKOHEYHO yOBIBaroIIIas
TEeOMETPHUYECKasi TMPOTPECCHs; YMCHHE
3aJaBaTh IIOCIIEOBATEIIBHOCTH, B TOM

OCHOBBI
aHajin3a

OI'paHUYCHHBIC IIOCJICAOBATCIbHOCTH, IIOHHUMATh
3apOKACHUA MAaTEMaTH4YCCKOI'O aHajm3a KakK
OECKOHEYHO MaJIbIX,

qucjie C IOMOUIbI0 PEKYPPEHTHBIX
hopmy;
ITPyral0 yMeHue ONEpUPOBATH CBOOOJHO OIEPUPOBATH MOHATHAMU: HETIPEPBIBHBIE (DYHKIIHH,

MNOHATUSIMH: HENPEPBIBHOCTh (DYHKIMH,
acHUMIITOTHI rpaduka (QyHKIHUH, TepBas
U BTOpass Mpou3BOAHAs  (DYHKIMH,
TEOMETPHUCCKUN U (PU3MUYECKHI CMBICI
IIPOU3BOIHOM, nepBooOpasHas,
ONpEeAENCHHbIH  UHTErpajl;  yMEHUe
HaXOJUTh aCHMIITOTBI rpadpuka
byHKINY; yMEHHE BBIUUCIIATH
IIPOU3BOJHBIE CYMMBI, INPOU3BEICHMUS,
YaCTHOTO M KOMITO3MIMHU  (DYHKITHIA,
HaXOJUTh YpPaBHEHUE KacaTEeJIbHOM K
rpaduKy QyHKIUY;

YMEHHE HCMOJIb30BaTh IPOU3BOJIHYIO
Ui UcclefoBaHus — QyHKUuMH, i
HaXOXJICHUS HaWIy4llero pelieHus B
IIPUKJIAJHBIX, B TOM YHCJE COLUAIBHO-
SKOHOMMYECKUX U (PU3MUECKUX 3ajauax,
JUIA ~ ONPENENIEHUs  CKOPOCTH  H
YCKOPEHUs; HaXOAWTh IUIOLAAU U
00beMbI (DUTYpP € TOMOIILIO UHTETpaa;
MPUBOJIUTH IPUMEPHI MAaTEMAaTHYECKOTO
MOJIETTUPOBAHUS c ITOMOIIBIO
mudepeHIaTbHBIX YPaBHEHUI;

TOYKH paspbiBa rpadpuka (yHKIUH, ACUMIITOTHI Tpaduka
GbyHKIUY;

CBOOO/IHO OIEpHPOBATh MOHSATHEM: (QYHKIHS, HEMpepbIBHAS
Ha OTpPEe3Ke, MPUMEHSATh CBOHCTBA HENPEPHIBHBIX (PYHKITHI JIIs
pelieHus 3a1ay;

CBOOOJHO OINEpPHPOBATH TOHSATHSIMH: TIepBas M BTOpas
MPOU3BOAHBIC QYHKIMH, KacaTedbHas K rpaduKy QyHKIHH;
BBIYUCIIATH TIPOU3BOJHBIE CYMMBI, TPOU3BEIACHHUS, YACTHOTO U

KOMIIO3ULMU  JABYX  (yHKUMH, 3HaTb  NPOU3BOJAHBIE
3JIEMEHTAPHBIX (PYHKIIMIA;
UCIOJb30BATh TEOMETPUYECKUH U (PU3MUECKUIl  CMBICI

IIPOU3BOHOM JIJIsl PELICHHUS 3a7a4

IIpaxTrueckoe
3aHATHE

IIpaxTrueckas
pabota
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ITPyrall YMEHHE OIEpUpPOBAThH CBOOOJHO OIepUpOBaTh OCHOBHBIMU HOHATUSAMU
MOHATUSIMM:  KOMILJIEKCHOE  YHCJIO, CTEPEOMETPUU IPU  PEIIEHWH 3aJad M [POBEACHUU
COIIPSDKEHHbIE  KOMILJIEKCHBIE — YHUCIIA, MaTeMaTHYECKUX PacCyKICHUH;
MOAYJIb ¥ apryMEHT KOMIUJIEKCHOTO yMETh  NPOM3BOIUTH  apudmMeTHyeckue  JCUCTBUS ¢
yuciaa, (GopMma 3amMcH KOMILJIEKCHBIX KOMILIEKCHBIMU YHUCIAMU; IPUBOAUTH IIPUMEPbI
qucen (reomerpuyeckas, HCII0JIb30BAHUS KOMIUIEKCHBIX YHCET, IIpakTHuecKoe IIpakTHuecKas
TPUTOHOMETPHUECKAs u
3aHATHE pabora
anrebpanyeckas); yMeTb NPOU3BOAUTH
apupmMeTHyecKue necTBus C
KOMIUIEKCHBIMU YHCJIaMU; TPUBOJIUTH
IpUMEpPbI UCIIOJIb30BaHUS
KOMIUIEKCHBIX YHCEl,
[1Pyrnl2 yMEHHE cBO0OO/IHO CBOOOJHO ONEpUpPOBATh MOHATUAMM: apupMeTHdeckas Hu
ONEpUPOBaTh  MOHATUSMM:  Cpe/iHee reOMETPHYECKasi MPOrpeccusi, OECKOHEYHO yObIBaromias
apu(MeTHIECKOE, MeHraHa, reoMeTpHYeCcKas nporpeccusi, JIMHEHHBI U
HauOosplIee U HaUMEHblIee 3HAYCHHUS, SKCHOHEHIMAIBHBIN POCT, (hopMysa CIOKHBIX IPOICHTOB,
pa3Max,  JAMcCIepcHsi,  CTaHJapTHOE HMETH IPECTABICHUE O KOHCTAHTE;
OTKJIOHEHHE Ui OIUCaHMs YMCIOBBIX | YMEHHUE UCCIIE[0BaTh CTATUCTUYECKUE JaHHBIC, B TOM YUCIIE C
JTAHHBIX; yMeHHue HCCIIEN0BATh NpPUMEHEHHEM TIpaUyecKuX METOJI0OB U  AJIEKTPOHHBIX IpakTiaeckoe paxTnyeckas
CTaTUCTUYECKUE JAaHHBIE, B TOM YHCIIE C CpeACTB; rpa)u4ecKy UCCIEN0BaTh COBMECTHBIE HAOIOICHHUS 3aHATHE pabora
MIPUMEHEHUEM IpaUuecKux METOJO0B U C MIOMOILBIO TUarpaMM pacCEenBaHUs U JIMHEWHOM pErpeccuy;
AJIEKTPOHHBIX ~ CPEACTB; IpaduvecKu
UCCIIEIOBAaTh COBMECTHBIE HAOIIIOJCHUS
C IOMOIIBIO AMarpamMM pacCEeuBaHUs U
JIMHEWHOMN PErpeccuu;
ITPyrnl3 yMEHHue HaXOJUTh CBOOOTHO OIepupOBaTh OCHOBHBIMU MOHATHUSIMH
BEPOATHOCTH COOBITHI c CTEpEOMETpUU TpU pelIeHWHd 3a7ad ¢  MPOBEIACHHUU
HCIIOJIb30BaHUEM rpaduuecKux MaTEeMaTHYECKUX PaCCyKICHUN; IpakTiaeckoe IpaxTuyeckas
METOJIOB; TMPUMEHATh JJIsl PpEHICHUS MPUMEHSTh AaKCHOMBI CTEPEOMETPUH U CIIEJCTBUS U3 HUX MIPU 3aHATHE pabora

3aga4 CJIOXKCHHA n

(hopmyIbI

PCIICHUH I'COMCTPUYICCKUX 3a/1a4,
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YMHOXEHHUSI BEpOSITHOCTEH, (opMyny

MOJIHOM BEPOSITHOCTH, bopmymy
bepnymu, xkomOuHaTOpHBIE (GaKTBl H
(GopMyIbI;  OIEHUBATh  BEPOSITHOCTHU
peaTbHbBIX COOBITHIA; yMEHHUE
OIEPUPOBATh TIOHATUSAMH: CllydaiiHas
BEJIMYMHA, pacripenesieHue
BEPOSTHOCTEH, MaTeMaTHIeCKOe

OKUJAHWE, JUCIEPCHs U CTaHAAPTHOE
OTKJIOHCHHE  CJIYyYallHOM  BEJIMYMHBI,
GyHKLIMU pacnpefeneHus U IUIOTHOCTH
PAaBHOMEPHOIO,  IIOKa3aTe€JIbHOIO H
HOPMAJIbHOTO PAaCIpPEICIICHUN; YMEHHE
HCIIOJIB30BaTh  CBOWMCTBA M3Y4YECHHBIX
pacnpenesieHui [Ulsl pelleHus 3anad;
3HAKOMCTBO €  IIOHATHSAMH:  3aKOH
OOJIBIIMX YHCEN, METO/bl BBIOOPOYHBIX
HCCIENOBAHUM; YMEHHE IPUBOIUTH
IpPUMEPHI NPOSBICHUS 3aKOHA OOJBIINX
qycesl B MPUPOJHBIX U OOLIECTBEHHBIX
SBJICHUSIX,

KJIacCU(UIUPOBATh B3aUMHOE PACIIONIOKEHUE MPSAMBIX B IIPOC
TPAaHCTBE, IUIOCKOCTEM B  MPOCTPAHCTBE, MNPSIMBIX U
IIJIOCKOCTEMN B IPOCTPAHCTBE;

YMEHHE OIEpUPOBATh IMOHATHSAMHU: CIIydyalHas BEJIWYUHA,
pacmpenesieHue BEpOSTHOCTEH, MAaTEeMaTUYECKOE OKUJAHUE,
JIMCTIEPCHS U CTAHAAPTHOE OTKJIOHEHUE CIYYailHON BEJIMYHHBI,
GyHKIMM  pacnpefeNeHuss U IUIOTHOCTH PaBHOMEPHOTO,
IIOKA3aTEJIbHOTO M HOPMAJIBHOIO paCIpPENEICHUN; yMEHHUE
WCIIONb30BAaTh CBOWCTBA W3YYEHHBIX paCHpeAesieHUud IS
peLIeHHs 3a/1a4;

[1Pyrnl4 yMEHUE cBO0OO/IHO CBOOOJHO ONEpPUPOBATH NOHSTUIMHU, CBA3aHHBIMU C YIJIaMU B

ONEpUPOBATh  IOHATHAMMU: TOYKa, IIPOCTPAHCTBE: MEXAY MNPSMBIMH B IPOCTPAHCTBE, MEXKIY

npsiMasi, IJIOCKOCTh, IPOCTPAHCTBO, MPSIMON U TUIOCKOCTBIO;

OTpPE30K, ayd, IJIOCKHUM yrod, CBOOOJHO  ONEepUpOBaTh  MOHSATHSIMH,  CBSA3aHHBIMH  C TpakTuseckoe TpakTuseckas
JBYTPaHHBINA yTOJI, TPEXI'PaHHBIM Yrodi, MHOTOTpaHHUKaMU;

IepeceKaroImecs, MapaiiebHble U CBOOOJHO pACMO3HABATh OCHOBHBIE BHJbl MHOTOIPaHHHUKOB SAIATHE padora
CKpeIlMBaoIIuecs MpsIMbIE, (mpu3ma, nupaMuia, NpSIMOYTOJIbHBINA apajuienenunesn, Kyo);

[apajIeIbHOCTh " KJaccu(UIUpoBaTh MHOTOTPAHHUKH, BBIOMpAsi OCHOBaHUS JUIS

MEePIEeHIUKYISIPHOCTD MIPSIMBIX U KJ1acCUpUKaLNN;
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IUIOCKOCTEH, yroja Mexay IpsIMbIMH,
YroJl MEXIy HOpsMOH M IUIOCKOCTBIO,
yrojll MeXJy IUIOCKOCTSIMHM; YyMEHHE
UCIOJIb30BaTh IPU pPELIEHUU 33]ad
U3ydyeHHble  (QakThl U TEOpEeMbl
IUITAHUMETPUHM;  YMEHHE  OLICHMBATh
pasmepbl OOBEKTOB B OKpPY)KaIOLIEM
MHUDE; yMEHUE OIepUpOBATH
MNOHATUSIMU: MHOTOTPAHHUK, CEYEHUE
MHOTOTpaHHUKA, IIPaBUJIbHBII
MHOIOIpAaHHHMK, MpHU3Ma, [UPAMUAA,
durypa W TIOBEPXHOCTh BpAIICHHUA,
LWIMHAP,  KOHyc, map,  cdepa,
pa3BepTKa  IOBEPXHOCTH,  CEUYECHHS
KOHYCa M LIMJIMHJPA, NapajjiebHble OCU
WIA  OCHOBAaHMIO, CEUCHHME IIapa,
IIJIOCKOCTB, Kacaroascs cdepsl,
UWIMHIpa, KOHYCa; YMEHHE CTpPOUTH
CeyeHHe MHOTOTpPaHHUKa, H300pakaTh
MHOTOTpaHHUKH, ¢burypsl "
MIOBEPXHOCTU BpAILEHUs, UX CEYCHMUSI, B
TOM 4YHCJIE C IMOMOUIBIO 3JIEKTPOHHBIX
CPEICTB; YMEHHE NPHUMEHSATH CBOMCTBA
r€OMETPUYECKHUX ¢buryp,
CaMOCTOSITEIILHO (dbopMynHpOoBaTh
ONpesieNeHus]  U3y4aeMbIX  Quryp,
BBIIBUTaTh THUIIOTE3Bl O CBOMCTBAX M
MpU3HAKaXx TIeoOMETpUYecKuX Guryp,
00OCHOBBIBAaTh WJIM OIpPOBEPraTh HX;
YMEHHE TPOBOJUTH KJIACCU(UKAINIO

CBOOOJTHO OTIEPUPOBAThH MOHSTUSMH, CBA3aHHBIMU C CCUYCHHEM
MHOTOT'PaHHHKOB TIOCKOCTBIO;

BBINOJIHATh TApaJUICIIbHOE, IEHTPAIIbHOE W OPTOTOHAIBHOE
NpPOEKTUpOBaHWE  (GUTYp HAa  IUIOCKOCTh,  BBIOJHSATH
n3o0pakeHus: GUryp Ha IIOCKOCTH;

CTPOUTH CEUYCHHS MHOTOTPAHHUKOB PA3IMYHBIMH METOJaMH,
BBINOJIHATE (BBIHOCHBIE) IUIOCKHE YEPTE)KU W3 PHCYHKOB
MPOCTHIX 00BEMHBIX (HUTYpP: BHI CBEPXY, COOKY, CHH3Y;

BBIUMCIIATh  IJIOUIAJM  MOBEPXHOCTEH  MHOIOIPaHHUKOB
(mpu3ma, nmupaMuja), TeOMETPUYECKUX Teld C MPUMEHEHHUEM
(opmyu;

CBOOOZHO  ONEpPUPOBaTH  MOHATUAMHU:  CUMMETpUS B

IIPOCTPAHCTBE, LIEHTP, OCh M IUIOCKOCTh CUMMETpPHUH, LIEHTD,
0Cb U INIOCKOCTh CUMMETPHUH (PUTYpPBI;

OIIEpUPOBATH MOHATUAMH, CBSI3aHHBIMM C TEJIaMU BPALICHUS:
WIAHIPOM, KOHYCOM, c(hepoii 1 mrapom;

pacrio3HaBaTh Tela BpalleHus (LWIMHAP, KOHYC, cdepa H
1ap) U 00bSCHATH CIIOCOOBI OJyYEHUS TEJl BpallleHuUs;
KJaccu(UUUpoBaTh B3aUMHOE pPacIoOJIOKEHHE Ccdepbl U
IJIOCKOCTH;
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buryp Mo pa3iIMYHBIM IpPU3HAKAM,
BBITIOJTHSTh HEO0OXO0TUMBIC
JIOTIOJTHUTENbHBIE TTOCTPOCHUS;

[TPyral5 YMEHHE CBOOOJTHO
ONEPUPOBATh  MOHATHSAMH:  IUIOMIA/b
¢burypel, o0beM QUTypbl, BEIUYHHA
yriaa, pacCcTOSHHWE OT TOYKH [0

CBOOOMHO  OMEpPHpPOBATh  IMOHATHSAMH, CBS3aHHBIMH  C
HWIMHAPUYECKOH, KOHUYECKOU u chepuueckoin
MMOBEPXHOCTSIMH, OOBSICHATH CIIOCOOBI ITOTYICHHUS,

BBIYUCIISATh COOTHOIICHHUS MEXAY IUIOMIAASMH MOBEPXHOCTEH
1 00BEMaMu MOAO0HBIX TET;

CTPOUTH CEYCHHS] MHOTOTPAHHUKOB U TEJI BPAILIEHUS: CEUCHUS

IJIOCKOCTH, paccrosiHue MEXTY
HWIMHApa (mapauiebHO U MEPIEHAUKYIISIPHO OCH), CEYEHHUS
TPSIMBIMH, paccTosiHue MEXy
1OCKOCTAMIL - cbepb KOHyca (IapajiellbHOe OCHOBAaHUIO M IPOXOASIIee uepes
’ PPL | pepummy), ceuenns mapa; [IpakTuueckoe [IpakTuueckas
IIoUIalb  MOBEPXHOCTU  NHUPAMUBbI, .
UCIOJb30BATh METO/bI IIOCTPOEHUSI CEYEHUH: METOJ CIIEJOB, 3aHATHE pabora
IpU3MBI, KOHYyCa, LMIMHIpA, O0beM
METOJl BHYTPEHHEIO IPOEKTHUPOBAHMUS, METOJ IepeHoca
KyOa, MPSIMOYTOJIBHOTO .
CeKylIel MIOCKOCTH;
napajiesienunea, TUpaMubl, TPU3MBI,
UWIMHIpa, KOHyca, IIapa; YyMEHHE
HaXO0/UTh OTHOIIIEHHE 00BEMOB
o1I00HBIX pUryp;
[1Pyral6 yMEHUE cBO0OO/IHO CBOOOJHO  ONEepUpOBaTh  MOHATHSMH,  CBSA3aHHBIMH  C
ONEpUPOBATh TOHATUSMU: JIBUKEHHE, KOMOMHAIMsIMM ~ T€l1  BpalleHHs W MHOTOIPAHHUKOB:
napajiesIbHbli IepPeHoC, CUMMETPUS Ha MHOTOTPaHHUK, BIMCaHHbI B cdepy M OMHMCAHHBIA OKOJIO
IJIOCKOCTH U B IIPOCTPAHCTBE, MOBOPOT, chepbl, cdepa, BHOUCAHHAsT B MHOTOIPAHHUK WJIM TEJIO
npeoOpa3oBaHue MOM00USA, TOIO0OHBIE BpallIEHUS; TTpakTHdeckoe TTpakTudeckas
(burypsl; yMeHHUE paclio3HaBaTh paBHbIE BBIUUCIISATh BEJIUYMHBI 3JIE€MEHTOB MHOIOIPAaHHUKOB U Tel SAHSITHE pa6ora
U MoAoOHble (UTYpPBI, B TOM YHUCIE B BpallleHNUs, 00BEMBI u IJI0LAN MIOBEPXHOCTEN

MPUPO/IE, HCKYCCTBE, AaApPXHUTEKTYpE;
YMEHHE HUCIOJIb30BaTh I€OMETPUUECKHE
OTHOIICHHUS, HAXOAUTh F€OMETPUUYECKHE

MHOTOTPAaHHUKOB W TE€J BpallleHUsl, T€OMETPUUECKUX TeNl C
pUMEHEHHEM (OpMYIT;
n300paxaTh H3y4yaemble (UTYpHl, BBINOIHATH (BBIHOCHBIE)
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BEJIMYMHBI (JUIMHA, Yroj, IUIOWA/b,
00BEM) TPU PEIICHUU 3a/1ad U3 JIPYTHX
y4eOHBIX NPEIMETOB U U3 pealibHOM
KU3HH;

TUTOCKUE YEPTE)KHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYD:
BUJ] CBEPXY, COOKY, CHU3Y, CTPOUTH CEUCHHUS TeJl BPALLCHUS;
W3BJICKATh, HHTEPIIPETUPOBATh " npeoOpa3oBHIBATH
UHPOPMALIMIO O MPOCTPAHCTBEHHBIX reOMETPUIECKUX
¢durypax, IpeACTaBICHHYI0 Ha YepTeXax M PUCYHKAX;
JTOKa3bIBaTh T€OMETPUYCCKHUE YTBEPKICHHUS,

NPUMEHSATh  TeoMeTpudeckue  (akThl Ui PEIICHHS
CTEPEOMETPUYECKUX 3a7ad, NPEANONaraloluX HECKOIbKO
IIarOB PEUICHHUS, €CIM YCIOBHSI IPUMEHEHHSI 3aJIaHbl B SIBHOM
1 HesIBHOU (hopwme;

[TPyrnl7 yMEHHE cBO0OO/IHO
OIIEpUpPOBaTh TIOHSTHSIMU
NpsSIMOYTOJIbHAs CHUCTEMa KOOpAMHAT,
BCKTOD, KOOpPAWHAThI TOYKH,
KOOP/AMHATBl BEKTOPA, CyMMa BEKTOPOB,
IPOM3BEJCHNE BEKTOpa Ha  YHUCIIO,
pasloXeHue BekTopa 1o  0Oaswucy,

CKaJIIPHOE TIPOU3BEJIEHHE, BEKTOPHOE
IIPOU3BENICHUE, YTOJl MEXAY BEKTOPAMH;
YMEHHE HCIOJIb30BaTh BEKTOPHBIN U
KOOpJAMHATHBI METOJ I pELICHUs
reOMEeTPUYECKUX 3aj]ad U 3a/ad JIpyrux
y4eOHBIX  MpPEIMETOB;  ONEPHPOBATH
MOHATHSIMM: MaTpuma 2 X 2 u 3 x 3,
OIIpEACIUTEND MaTpHIIB,
re€OMETPUYECKUN CMBICI ONPENETUTENs;

CBO60,Z[HO OIICPHUPOBATDH IIOHATHUAMMU,
COOTBCTCTBYIOIIIUMHU BCKTOpaM H KOOpJuWHAaTaM B
IIpOCTPAHCTBE;

BBIIIOJIHATH Ilef/'ICTBI/IFI HaJl BCKTOpaMu;

peuIaThb 3aJa4uu Ha JO0Ka3aTcCjIbCTBO MaTEMAaTHYCCKHUX
OTHOIIICHHUU H HaxXOXXACHUEC TCOMCTPUYCCKHUX  BCIIWYHH,

IIPUMEHSIS] U3BECTHBIE METOABI ITPU PELIEHUH MaTEMaTHYECKUX
3aJ1a4 MOBBIILIEHHOTO U BHICOKOT'O YPOBHS CII0)KHOCTH;
IPUMEHATh  MPOCTEHIIME  IPOrpaMMHBIE  CPEICTBA W
ANEKTPOHHO- KOMMYHHUKAIMOHHBIE CHUCTEMBl MPU PEUICHUH
CTEpPEOMETPUYECKHX 33]1a4;

cBOOO/IHO OTIEPUPOBAThH MOHATHEM BEKTOP B IPOCTPAHCTBE;
BBINOJIHATH ONEPAIlMH HaJl BEKTOPaMH;

3aJaBaTh IUIOCKOCTb YPABHEHUEM B IEKapTOBOM CHCTEME
KOOpJMHAT;

pelaTth TeOMETpUYECKUEe 3aJaud Ha BBIUMCIEHHE YIJIOB
MEX1Yy MpSAMBIMU U IUIOCKOCTSIMH, BBIYMCIEHUE PACCTOSIHUN
OT TOYKM JO IUIOCKOCTH, B  II€JIOM, Ha NMPUMEHEHHE
BEKTOPHO-KOOPAMHATHOTO METOA IIPU PELICHNH;

pemaTh  3aJa4d  Ha  JIOKA3aTeIbCTBO  MAaTEMAaTHUYECKUX

[IpaxTHueckoe
3aHATUC

[IpakTnueckas
paborta
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OTHOIIICHUH U HaXO0XIACHUEC Tr€COMCTPUICCKHUX BEJIMYUH;

[MPyrnl18 YMEHHE MOJIETIUPOBATH
peanbHblE  CHUTyalldd  Ha  SI3BIKE
MaTEMaTHKH; COCTaBISTh BBIPAKCHHUS,
ypaBHEHUS, HEPABEHCTBA U UX CUCTEMBI

IIPUMEHATh  NPOTPAMMHBIE  CPEICTBA U DJIEKTPOHHO-
KOMMYHHKAIUOHHBIE CUCTEMBI pu peLeHun
CTEPEOMETPUYECKUX 3a]1a4;

U3BJIEKaTh, IPe0OPa30BbIBATH u UHTEPIPETUPOBATH
UHPOPMALIMIO O MPOCTPAHCTBEHHBIX F€OMETPUYECKUX

¢durypax, IpeJCTaBICHHYI0 Ha uYepTekax U PUCYHKax;

MIPUMEHATH MOJIYYCHHBIC 3HAHUS Ha MPAKTHKE: CPAaBHUBATH U
aHAJIM3UPOBATh PeajbHbIe CUTYallUU, MPUMEHITh H3y4CHHbBIC
MOHATHA B TIPOIIECCE TIOMCKA PEIICHUS MaTeMaTUYeCKH

[0 YCJIOBHIO 3aJayd, HCCIEN0BaTh chopMyIUpPOBaHHON MpOOIEeMbl, MOAEIUPOBATH peajbHbIe
MMOCTPOEHHBIE MOJEIN c CUTyallUH Ha SI3bIKE T'€OMETPHUH, UCCIEAOBATh IMOCTPOEHHBIE
UCIIOJIb30BaHUEM ammapaTa anredpsl, MOJEJIM C HCIOJIb30BAHUEM TE€OMETPUYECKUX TMOHATHH U
WHTEPHPETUPOBATH MOJTy4YECHHBIN TEOpeM, ammapara anreOpbl, peliaTh MPAKTHYECKUE 3aJ]1ayH,
pe3yibTaT; CTPOUTh MaTeMaTHYECKUe CBSA3aHHBIE C HAX0K/IEHHEM I'€OMETPUYECKUX BEJIIMYNH;
MOJIEIM C IOMOUIBI0 T'€OMETPUUYECKUX UMETh TPEACTaBI€HUs OO0 OCHOBHBIX JTanax pa3BUTUS IpakTiaeckoe IpaxTideckast
MOHSATUIN U BEIIMYUH, PEIIATh CBSI3aHHBIE TreOMETPUM KaK COCTaBHOW dYacTu (hyHIaMEHTa pa3BUTHS 3aHATHE pabora
C HUMH  M[pPAKTUYECKUE  3aJlayu; TE€XHOJIOTH;
COCTAaBJIAATh BEPOATHOCTHYIO MOJENb U CBOOOJIHO  OMEpUPOBATh  TOHITHUSMH, CBA3AHHBIMH  C
WHTEPHPETUPOBATH MOJTyYECHHBIN JIBU)KEHUEM B TPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKEHUIA;
pe3yibTaT; peniaTh NPUKIAIHbIE 3a1a4u BBITIONHATh U300pa)KEHUS] MHOTOTPAHHUKOM U TeJl BpAIICHUS
CpPEeACTBAMH MAaTEMATHYECKOTO aHAJIN3a, MpyU TapajuIeIbHOM MEPEHOCE, UECHTPAIBHONM CHUMMETPUH,
B TOM qyucie COLMAJIBHO- 3EpPKAJIbHOW CHUMMETpPUH, I[PHU IOBOPOTE BOKPYr IPSAMOMU,
SKOHOMUYECKOTO U (DU3UYECKOTO npeoOpazoBaHus O100US;
XapaKkTepa; UMETh TpPEACTaBIeHUs OO0 OCHOBHBIX JTamax pa3BUTUA

F€OMETPUM KaK COCTaBHOM dYacTu (yHIaMEHTa pa3BUTHS

TEXHOJIOTHI
HPer'I19yMCHI/Ie BBI6I/IpaTB IPUMEHATH MOJIy4YCHHBIC 3HAHUA Ha IpaKTHKE:
MOAXOAAIIMM  METOJA Ul  PELICHUS CpaBHUBAaTh, AaHAJIU3UPOBATHL U  OLCHUBATL  peajbHBIC IIpakTnyeckoe IIpaktiyeckas
3a1a4u, IIOHNMAaHUe 3HAYUMOCTHU CuTyauuu, TIMPUMCHATH HU3YYCHHBIC TIIOHATUA, TCOPCMBEI, 3aHATHC pa60Ta
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MaTEMaTHKU B M3yYEHUHU MPHUPOAHBIX U
OOIIECTBEHHBIX TPOIECCOB U SIBICHUI;
YMEHHE  pacro3HaBaThb  MPOsBICHUE
3aKOHOB MAaTeMaTHKU B HCKYCCTBE,

YMEHHE MIPUBOIUTH PUMEPBI
MaTeMaTUYeCKUX OTKPBITUI
pOCCUICKON u MHPOBOM

MAaTE€MaTH4YeCKON HayKH

CBOMCTBa B TMpOIECCE IOUCKA PpEIICHHS MaTeMaTHYeCKH
chOpMyIUPOBAaHHON MPOOIEMBI, MOACIUPOBATH peaTbHbIC
CUTYyal[il Ha SI3bIKE T'C€OMETPUH, UCCIEI0BATh MOCTPOCHHBIC
MOJICIA C HCIOJb30BAHUEM TI'COMETPUUYCCKUX TMOHITUH M
TEOpeM, armapara aiareOpbl, pelaTh MPaKTUYECKUE 3aadyH,
CBA3aHHLIC C HAXOXACHUCM I'COMETPUIYCCKUX BCIIMYNH,
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3. COAEPKAHUE YYEBHOTI'O TIPEJIMETA <cMATEMATHUKA»

Cooeporcanue obyuenus 6 1 cemecmpe

1.Yucnaa n BoIpakeHusl.

1.1. HatypanbHnble u uenble uncia. [Ipuznaku qenuMocTH nemnsix uncen. [Ipumenenue
MIPU3HAKOB JCIMMOCTH IEJBIX YHUCell, HAUOObINi oOnuit aenurtens (panee - HOM) u
HauMeHbIee obiiee kpatHoe (ganee - HOK), ocratkoB mo moymto, anroputMa EBkimna s
pelIeHns 3aa4 B IIeTIbIX YUCIax.

1.2. PartmonanpHbie urcna. OOBIKHOBEHHBIE H IECATUYHBIC TPOOH, MPOLICHTHI, 0ECKOHEUHBIC
nepuoauveckue Apoou. ApudMeTHuecKue oneparyy ¢ paoHAIbHBIMU YHCIIaMH,
npeoOpa3oBaHus YUCIOBBIX BeIpaxeHuil. [Ipumenenue apodeii u IpoIeHTOB i peleHus
MPUKIIAIHBIX 33714 U3 Pa3IMYHBIX OTpaciiel 3HaHUH U peaNbHOM JKU3HH.

1.3. leiictButenbHble uncna. PanimoHanbHble ¥ UppalloHalbHbIe yicia. Apudmernyeckue
oTiepaIuu ¢ JeHCTBUTENbHBIMU YuciaMu. [I[puOmkéHHbIe BEIUMCICHMS], PAaBUiIa OKPYTIICHHUS,
NPUKHIKA ¥ OIICHKA Pe3yiIbTaTa BHIYUCICHUH.

1.4. Apudmernyeckuii KOpeHb HATYPAIBHOM CTETIEHU U €r0 CBOWCTBA. JlelcTBus ¢
apu(METHIECKUMH KOPHIMHU HATYPAIbHOU CTETICHHU.

1.5. Crenensb ¢ uensiM nokazaresneMm. CtanaapTHast popMa 3amucH AeUCTBUTEIIBHOTO YHUCIIA.
Hcnonp3oBanue mnoaxondmeil ¢GopMbl 3amucu  ACHCTBUTEIBHBIX  YHCEN JJIS PeIICHHUS
MPAKTUYECKUX 3a7a4u U MpeAcTaBleHus JaHHbIX. CTeneHb ¢ paluOHAIBHBIM

nmokaszareneM U €€  CBOICTBA, CTENEHb C ACHCTBUTEIbHBIM [TOKA3aTEIEM.
[TpeoOpa3oBaHus YHCIOBBIX BBIPAXKEHUM, COJIEPKAINX CTEICHH U KOPHH.

1.5. Jlorapugm uncna. CoiictBa norapupma. /lecsaTuynbie U HaTypaidbHbIE JOTapUPMBbI.
[Tpeobpa3zoBaHue BbIpaKeHHM, ColepKalIiX Jorapudmsl.

1.6. CuHyc, KOCHHYC, TAHT€HC, KOTAHT€HC YMCIOBOTO apryMeHTa. APKCHHYC, apKKOCHHYC H
ApKTAHTEHC YHCIIOBOTO apTyMEHTA.

[TpeoOpa3oBaHue TPUTOHOMETPHUECKUX BbIpakeHUH. OCHOBHBIE TPUTOHOMETPHYECKHE
bopMyIbI.

1.7. KommuekcHble uuncna. AnredOpanueckas M TpUTOHOMETpUYeckas (OpMBbI 3arucu
KOMIUIEKCHOTO  4ucla. Apu(METHYEeCKHe OIlepalud ¢ KOMIUIGKCHBIMH — YHCIIaMHU.
N300pakeHne KOMIUIEKCHBIX YHCENT Ha KOOpPJAWHATHOM Iockoctu. Popmyna Myaspa.
KopHu n-oil creneHu M3 KOMIUIEKCHOIO 4Hcia. [IpuMeHeHHe KOMIUIEKCHBIX YHCeN IS
pemeHns GU3NYECKUX ¥ TEOMETPUIECKUX 3a]1ad.

2. ®ynkuuu u rpadpukm.

2.1. ®ynkuus, cnocoOsl 3ananus Gpyakun. I'papux pynkuuu. Bzaumuo obpatHbie QyHKIMH.
OO6nacTp onpeneneHuss 1 MHOXKECTBO 3HaueHu# GpyHkimn. Hynu GyHkmm.

[TpomexyTkH 3HaKONOCTOSIHCTBA. YETHBIE U HeuéTHbIe pyHKIUHU. [lepuonnyeckue GyHKINU.
[TpomexyTK MOHOTOHHOCTH (pyHKIIMH. MakcuMyMbl 1 MUHUMYMBI GyHKIMU. Hanbomnbiiee u
HaMMEHbIIIee 3HaYeHNE (PYHKIIMH HA TIPOMEXYTKE.

2.2. JluHeiHas, KBaJipaTHYHAS U IPOOHO-TMHEHHAS (QYHKIIMHA. DIEMEHTApHOE UCCIICIOBAHKE U
MOCTPOEHNE UX TPadUKOB.
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2.3. CrenieHHast QyHKIMSI C HaTypajdbHBIM M II€JbIM ToKa3ateneM. EE cBoiicTBa u
rpa¢uk. CBoiicTBa 1 rpaduK KOpHS N-0i CTETIEHU KaK (PYHKIIUU OOpATHOM CTETEHN C
HaTypaJIbHBIM II0Ka3aTEJIEM.

2.4. IlokazarenbHas u orapudmMudeckas GyHKIMU, UX CBOUCTBA U TpapHKH.

2.5. TpuronomeTpuieckas OKpy>KHOCTb, OIPEACTICHUE TPUTOHOMETPUIECKUX (PYHKITHIA
YHCIIOBOrO aprymeHTa. TpuroHomerpuueckue QyHKIUU, X CBOMCTBA U TpadUKH.

2.6. cnonp3oBanue rpadukoB GyHKIMHA 71 PEIICHUS YPaBHEHUN 1 JTMHEHHBIX CHCTEM.
Hcnonp3oBanue  rpadukoB  GYHKIME  UIsI  KCCIENOBAaHUS  MPOIECCOB U
3aBHCUMOCTEH, KOTOpbIE BOSHUKAIOT MPHU PELICHUH 3aJa4 U3 APYTruX Y4eOHBIX MPEIMETOB U
peasibHOM K13HU. OYHKIMOHAIBHbBIE 3aBUCUMOCTH B PEAJIBHBIX IPOLECCAX U SIBICHUSX.
['paduxy peanbHBIX 3aBUCUMOCTEH.

3. YpaBHeHHs M HepaBeHCTBA.

3.1. YpaBHeHnue, kopeHb ypaBHeHHs. HepaBeHCTBO, pemnenue HepaBeHcTBa. MeTox
UHTEpBaJIOB. Perienune nemnsix U ApoOHO-pallMOHANBHBIX YPaBHEHUH U HepaBeHCTB. OCHOBHBIE
METOJIbI PEUICHUS ULEeNbIX U JIPOOHO-pPAllMOHAIBHBIX YpPaBHEHHI U HEPABEHCTB.
MHorouieHnsl OT OJHOU NepeMeHHOM. JleleHre MHOroueHa Ha MHOTOYJIEH C OCTaTKOM.
Teopema be3y. Muorousnensl ¢ riensivu ko3 dumrentamu. Teopema Buera.

3.2. UppaumoHansHbie ypaBHEHUS M HepaBeHCTBA. OCHOBHBIE METO/BI PEIICHUS
MPPaLMOHAIIbHBIX YPaBHEHUI U HEPaBEHCTB.

3.3. [lokazarenpHbIe ypaBHEHUS 1 HepaBeHCTBA. OCHOBHBIE METO/IbI PEIICHHSI TOKA3aTeIbHBIX
YpaBHEHUH U HEPABEHCTB.

3.4. Jlorapudmuueckue ypaBHeHUs U HepaBeHCTBA. OCHOBHBIE METO/Ibl PELLICHUS
Jorapu(pMHUECKUX YpaBHEHUN U HEPABEHCTB.

3.5. Pemenue Tpuronomerpuueckux ypaBHeHuil. OT00p KOpHEH TPUTOHOMETPUYECKUX
YPaBHEHHUH C TIOMOIIBIO TPUTOHOMETPUYECKON OKPY>KHOCTH. PelieHne TpuroHoMeTpuaecKux
HEPABEHCTB.

3.6. [IpumeHeHne ypaBHEHNH 1 HEPABEHCTB K PEIICHUIO MaTEMaTHYECKHX 3314 U 33724 U3
pa3IUYHBIX 00JIacTel HayKW U peasibHOM *u3HH. [locTpoeHre MaTeMaTHYECKUX MoJIeei
peaIbHOM CUTYallH C TOMOIIBI0 YPAaBHEHHI Y HEPABEHCTB.

3.7. PaBHOCHIJIbHBIE CUCTEMBI U CHCTEMBI-CIIEICTBUS. PaBHOCHIIbHBIE HEPABEHCTBA.

CucreMbl ¥ COBOKYITHOCTH PallMOHAIbHBIX YPAaBHEHUN U

HEPABEHCTB. PelleHne NpuKIaJHbIX 33a4 ¢ IOMOIIbIO CUCTEMBI JINHENHBIX YPaBHEHUIA.
[TpuMeHeHrEe ypaBHEHUH, CUCTEM U HEPABEHCTB K PELICHUIO MaTEMAaTUUECKUX 3a1a4 U 3a7a4
U3 PA3UYHBIX 00JIaCTel HAYKU M peabHON JKU3HH.

3.8. Marpwuiia cucTeMbl THHEHHBIX ypaBHeHHNA. OnpeieTuTeb MaTPUIIBI 2X2, ero
T€OMETPHUUYECKHI CMBICI U CBOMCTBA, BBIYUCICHUE €r0 3HAYECHM ], IPUMEHEHHE ONPEAECITUTEIS
JUISI pEIIEHUs CUCTEMbI JIMHEWHBIX ypaBHEHUH. Pelienue npukiagHbx 3a/1a4 ¢ MOMOIIBIO
CHCTEMBI JINHEWHBIX YpaBHEHMI. VccieqoBanne NOCTPOEHHON MOJIENH C TOMOILIBI0 MATPULL U
ONIPEAECITUTENEN.

3.9. YpaBHeHMsI, HEPAaBEHCTBA U CUCTEMBI C TapaMeTPaMH.

4. Hayajna MmaTeMaTH4eCKOI0 aHAJIM3A.

4.1. TTocnenoBaTenbHOCTH, CIIOCOOBI 331aHNUs TOCIeA0BaTeIbHOCTE. MOHOTOHHbBIE
IIOCJIETIOBATEIbHOCTH. JIMHEWHBIN U SKCITOHEHIMAIBHBIN pocT. Yucno e. dopmyna ClIoKHbIX
MIPOLICHTOB.
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4.2. Apubmernueckasi 1 reoMeTpuueckas nmporpeccuu. beckoneuHo yobIiBaromas
reomerpuueckas nporpeccusi. Cymma 6€CKOHEYHO YObIBAIOIIEH TeOMETPUYECKON TPOTPECCHH.
dopmyIia CIOKHBIX MPOLEHTOB. VICIoNb30BaHNe IPOTPECCUU TSI PEILICHHS PeaIbHBIX 3a1a4
IIPUKIIATHOTO XapaKTepa.

4.3. HenpepoiBable pynkuuu. [IponszBoanas ¢pynkunu. ['eomerpudeckuit 1 GU3NYECKHA CMBICIT
npon3BoHOM. [Ipon3BoHbIC 351eMeHTapHBIX QyHKIHI. DOpMyITbl HAXO0XKACHHUS TPOU3BOTHON
CYMMBI, IPOU3BEAECHUS 1 YACTHOTO (DYHKIIMH.

4.4 TlepBass u BTOpas NPOM3BOAHBIC (YHKIHMH. YpaBHEHHUE KacaTeIbHOHU K rpaduky
GyHKIIHH.

4.5. Touku pa3pbiBa. AcUMNOTOTHI TpadukoB ¢pyHkmid. CBoiicTBa (GyHKINI HEMTPEPHIBHBIX HA
orpe3ke. llpuMeHeHHe CBOWCTB HEMPEPHIBHBIX (DYHKIUH JUIS pEIICHU 3a/1a4.

4.6. [IpumMeHeHne TPOU3BOAHON K HCCIEAOBAaHUIO (YHKIUMH HAa MOHOTOHHOCTH H
9KCTpeMyMbl. HaxoxeHne HamOOoJIbIIET0 W HAaWMEHBIIETO 3HA4YeHUs (YHKIHUU Ha
otpeske. [IpumMeHnenne mpou3BOAHON /Ui HAXOXKACHUS HAUIYYIIEero pelieHus B IPUKIIAIHbBIX
3ajjauax, JJs OIpeeseHUsl CKOPOCTH Ipoliecca, 3aJaHHOTo popMyJIoi niaH rpaukoMm.

4.7. IlepBooOpa3Has. Tabnwuia neppooOpa3HbIX. [IpaBuia HaX0XACHUS IEPBOOOPA3HBIX.

4.8. nTerpai, ero reoMeTpudeckuii U pu3nueckuii cMpici. Boruncnenue uurerpana no
dopmyne Herorona—JleiOHuIa.

4.9. [IpumeHeHne UHTETpaa ISl HAXOXKACHUS TUIoMaiel MmIockux Guryp u 00bEMOB
TreOMETPHUYECKUX TEIL.

4.10. ITpumeps! pemennii nudepeHnnanbHbIX ypaBHEeHHH. MaTemaTnueckoe MOJeTUpOBaHHE
peabHbBIX MPOLIECCOB C MOMOILBIO AU(PepeHINaTbHBIX YPABHEHUH.

Cooeporcanue obyuenus 6o 2 cemecmpe.

5. MHo:KecTBa M JIOTHKA.

5.1. MHoxecTBO, onepanuu Haja MHokecTBamu. [lnarpammsl Oinepa—BenHa. [Ipumenenue
TEOPETUKO-MHOXKECTBEHHOT'O amnmapaTa Jjisl ONMCAaHMs pPealbHbIX MPOLECCOB U SIBIECHUH, NpU
pelIeHNH 331249 U3 APYrUX YIeOHBIX MTPEIMETOB.

5.2. Metoa MaTeMaTHYeCKOM HHAYKIMHU. DJIEMEHThl MaTEMaTHUYECKOM JTOTHKH.

6. IlpsiMble M MUIOCKOCTH B MPOCTPAHCTBE.

6.1. OcHOBHBIE TOHATHS cTepeoMeTpun. Touka, mpsimasi, TNIOCKOCTh, MPOCTPAaHCTBO. [oHsTHE
00 aKCHOMaTHYECKOM TIOCTPOCHUU CTEPEOMETPHH: aKCHOMBI CTEPEOMETPHHU U CIIEICTBUS 13
HUX.

6.2. B3auMHOe pacrnojoXeHne NPsSMBIX B IPOCTPAHCTBE: MEPECEKAIOIINECs, TapauieibHbIe U
CKpeluBaromuecs npsmole. [lapamienbHOCTh TPSAMBIX U IIIOCKOCTEH B IPOCTPAHCTBE:
napajelbHble IPsSMbIEe B IPOCTPAHCTBE, MAPAIIEIbHOCTD TPEX MPSIMBIX, MApaUIeIbHOCTD
NPSIMOM 1 TUTOCKOCTH. YTJIBI C COHAIIPABICHHBIMI CTOPOHAMH, YTOJI MEKAY MPSIMBIMU B
MIPOCTPAHCTBE.

6.3. TlapaymuteabHOCTH MIIOCKOCTEH: MapauieTbHbIe TNIOCKOCTH, CBOWCTBA MapauIeIbHBIX
miockoctet. [IpocTeiimme mpocTpaHCTBEHHBIE (PUTYPHI HA TIIIOCKOCTH: TETPadp, KyO,
napasuiesienune 1, HoCTPOEHUE CeUeHH.

6.4. IlepneHIUKYISAPHOCTh TNPSAMOW U TUIOCKOCTH: NMEPIEHAUKYISAPHBIE TpSMBIC B
IPOCTPAHCTBE, NMPSIMbIE MapauleIbHbIE U NEPIEHANKYIISAPHbIE K IIJIOCKOCTH, PU3HAK
NEePIEHINKYIIPHOCTH MPSIMOM U TUIOCKOCTH, TEOPEMa O MPSAMOM MepreHANKYIIpHON
TUIOCKOCTH.
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6.5. Yrasl B mpOCTPaHCTBE: YTrOJI MEXKY MPSIMON U TJIOCKOCTBIO, ABYTPAHHBIN Yo, IMHCHHBIN
yroJi AByrpaHHoro yria. [lepneHaukynsp u HaKJIOHHBIE: pacCTOSIHUE OT TOYKHU JI0 MIJIOCKOCTH,
paccTosiHUE OT MPSMOH 0 TIOCKOCTH, POEKIHS (PUTYPBI Ha TUIOCKOCTH. 6.6.
[leprnieHAUKYIAPHOCTD MJIOCKOCTEN: MPU3HAK NEPIIEHANKYISIPHOCTH IBYX INIOCKOCTEH.
Teopema o0 TpEX NEpHEHAUKYISAPAX.

7. MHOTOrpaHHUKH.
7.1. Ilousarue MHOI'OrpaHHHUKa, OCHOBHBIC 3JICMCHTBI MHOI'OIpAaHHHWKA, BBIITYKJIBIC U

HEBBIITYKJIbIE MHOTOTPaHHUKH, pa3BEPTKA MHOTrOrpaHHuKa. [Ipu3ma: n-yroiapHas npusma,
I'paHU U OCHOBaHMS IPU3MBI, IPSIMasi U HAKJIOHHAs PU3Mbl, OOKOBasI U MOJIHAsl IOBEPXHOCTh
npusMel. [lapamienenunen, npsAMOyroJbHbIN Napajieenunes u ero csoicrea. [fupamuna: n-
yrojibHasi MMpaMua, TpaHu U OCHOBAHUE MUPaMHUIbl, O0OKOBas U MOJIHAS TIOBEPXHOCTh
IIMPAMHU/IBL, IPABWIIbHASA U YCEYEHHAs MMPAMHUIA. DJIEMEHTHI IPU3MBI U IUPAMUIBIL.

7.2. IlpaBuiibHbIE MHOTOTPAHHHUKH: TIOHATHE MPABUIBHOTO MHOTOTPAHHUKA, ITPABHIIbHAS
pu3Ma U NpaBuiIbHAs IMpaMK/ia, IPaBUIIbHAS TPEYroJibHAs NUPAMUJIA U TPABUIIbHBIN
TeTpa’ip, Ky0. [IpeacraBieHne o mpaBUIIBHBIX MHOTOTPAHHUKAX: OKTAIP, AOACKAdIp U
ukocadip. CeueHus: IpU3Mbl U TUPAMU/IBL.

KpaTuaiinme mytu Ha NOBEpXHOCTH MHOrorpaHHuka. Teopema Diinepa. [IpocTpancTBeHHas
teopema ITudaropa. CpoiictBa pédep u OOKOBBIX I'paHel PABUIBHON MUPAMUJIBL.

7.3. Bprumcnenue 3JEMEHTOB MHOTOTPAHHHKOB: pE&Opa, nuaroHanw, yribl. [Lmomans
OOKOBOM NOBEPXHOCTU U IOJIHOM MOBEPXHOCTH MNPSAMON NPU3MBI, IUIOLIA/b OCHOBAHM,
TeopeMa O OOKOBOW IMOBEPXHOCTH MpAMOW Tpu3Mbl. [Lnomaas OOKOBOW MOBEPXHOCTU U
IIOBEPXHOCTU IIPABWJILHOW NMUPaMU/IbI, TEOPEMA O IIJIOLAJHA YCEUEHHOW UPAMHUIBI.

7.4. CummeTpusi B IPOCTPAHCTBE: CUMMETPHUS OTHOCUTEJIBHO TOYKH, MPSMOM, MIOCKOCTH.
ONeMEeHTbl CHUMMETPUM MpPaBWIBHBIX MHOIOIpaHHUKOB. CuUMMETpus B IPaBUIbHOM
MHOTOTPaHHHUKE: CUMMETpUs Mapajjiesienuiesa, CHUMMETPUS MPaBWIBHBIX  IMPU3M,
CUMMETpUs  MNPaBUIBHOW  NHpaMUIbl.  ODJIEMEHThl CHUMMETPUUM B  NIHUpaMUIax,
napajuleJIenuIe1ax, IpaBUIbHbBIX MHOTOIPaHHUKAX.

8. Tesa Bpamenus.

8.1. Llunuuapuueckas MOBEPXHOCTh, 0Opa3yrolye LWIMHAPUYECKOH IMOBEpXHOCTH, OCh
WINHAPUYECKOW MoBepXxHOCTH. Llunmmuap: ocHoBaHMS M OOKOBas IOBEPXHOCTb,
oOpa3yrolias 1 ock, MO lb O0KOBOW U MOJIHOW NOBEPXHOCTH.

8.2. KoHnveckass  MOBEPXHOCTH, 0Opasyrommne KOHUYECKON MIOBEPXHOCTH, OCh U
BepIlIMHA KOHMYecKOoN moBepxHOocTH. KoHyc: ocHOBaHMe W BepllinMHa, oOpasyrouias U ocCh,
rionia b OOKOBOM M MOJHOM MOBEPXHOCTH. YCEUEHHBIH KOHYC: oOpa3ylouiye M BbICOTa,
OCHOBaHUs U OOKOBasi MOBEPXHOCTb.

8.3. Cdepa u map: ueHTp, paguyc, AUAMETp, IUIOIMIAAb MOBEPXHOCTH cdepbl. Bzaumuoe
pacriosioskeHue cepbl U INIOCKOCTH, KacaTelbHasl INIOCKOCTh K cdepe, MIomaas chepsl.

8.4. KomOvHanmu Ten BpamieHHs: ¥ MHOTOTPAHHUKOB. MHOTOTPaHHUK, ONHCAHHBIA OKOJIO
cdepsl, cepa, BIUcCaHHasi B MHOTOI'PaHHUK, WM TEJIO BpALLEHUS.

[Tepeceuenue cdeps! u mapa c miockoctbo. Kacanue mapa u chepsl minockocteto. [Tonstue
MHOT'OT'paHHHKA, OMUCAHHOTO OKOJIO cepsl, chepbl, BIMCAHHON B MHOTOTPaHHUK WU TEJIO
BpalllCHUS.

8.5. IlonsTie 06 00BEMe. OCHOBHBIE CBOHCTBA 00BEMOB TEII.

Teopema 00 00bEME MPAMOYTOIBLHOTO Tapajjienenuneaa u ciaeacTBus u3z He€. OO0BEM
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pSIMON M HAKJIOHHOW TPHU3MBI, WJIWHIpA, TUpaMuasl 1 KoHyca. OO0bEM mIapa, MapoBOTo
CerMEHTa U IJIOUIa/lb CQepHl.

8.6. IlomoOubie Tema B mpoctpancTBe. COOTHOMICHUSI MEXIY IUIOMIAISIMH ITOBEPXHOCTEH,
o0béMamMu 1o100HBIX Ten. CedeHus mwMHApa (MapajuieNbHO U MEPHEHIUKYISIPHO OCH),
CEUEHUs KOHyca (IapajljieIbHOE OCHOBAHHIO U IPOXOJSLIEE 4Yepe3 BEPIINHY), CEUCHHS
niapa.

Pemenue 3a1a4 Ha MIIOCKOCTH C UCIIOJIB30BAHUEM CTEPEOMETPUYECKUX METOIOB.

8.7. IlocrtpoeHue cedeHMH MHOIOIPDAaHHMKOB M TeJ BpAIlEHUs: CEYeHMs LMIMHIpa
(mapayuienbHO M MEPHEHAMKYISIPHO OCH), CEYEHMs KOHyca (MapajuleIbHOE OCHOBAaHMIO U
IIPOXOJAIIEE YEPE3 BEPIIUHY), CEUEHHUS 11apa, METO bl IOCTPOEHUS CEUEHUI: METO/1 CIIENI0B,
METO]I BHYTPEHHETO MPOEKTUPOBAHUS, METO/ IEPEHOCA CEKYILEH TUIOCKOCTH.

9. BekTOpbI M KOOPAUHATHI B IPOCTPAHCTBE.

9.1. BekTop Ha IJIOCKOCTH U B NpocTpancTBe. HyneBol BEKTOp, TMHA HEHYJIEBOTO BEKTOPA,
BEKTOPbl KOJUIMHEApPHBIEC, COHAIPABIEHHBIE M IPOTHUBOIIOJIOKHO HAIIPABJICHHBIE BEKTOPBI.
PaBeHCTBO BEKTOpPOB. J[eHCTBUS C BEKTOpPAaMHU: CIOXKEHHE M BBIYMTAHHE BEKTOPOB, CyMMa
HECKOJIbKUX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha uuciio. CBONCTBa YMHO)KEHHs BEKTOpa Ha
YHCIIO.

9.2. [loHsATHE KOMIUTaHAPHBIE BEKTOPHI. [Ipn3Hak KoMIiaHapHOCTH TPEX BEKTOPOB. [IpaBmio
napajuienenunena. Teopema o pas3nokeHUH BEKTOpa MO TPEM HEKOMILJIaHAPHBIM BEKTOpaM.
Pemenne 3ana4, CBA3aHHBIX ¢ IPUMEHEHUEM ITPABUJI ACUCTBUI C BEKTOPaMHU.

9.3. [IpsimoyronpHast cucTeMa KOOpAuHAT B mpocTpaHcTBe. Koopawnatel BekTopa. CBsi3b
MEX1y  KOOpAMHATaMU BEKTOpa U KoopauHatamu Touek. [Ipocreiimme 3amauu B
KOOpJMHATaX.

9.4. Yron mexny Bektopamu. CKaJsipHO€  NPOU3BEJCHUE BEKTOPOB. Boruncnenune
YTJIOB MEXIY IPSIMBIMUA M IUIOCKOCTSMH. KOOpAMHATHO-BEKTOPHBI METOX NpHU
pEIIEHNN TEOMETPUYECKUX 3a/1ay.

10. BeposSiITHOCTDH M CTATHCTHKA.

10.1. T'pad, cesa3ueni rpad, nmyrd B Tpade: mukibl u menu. CrerneHb (BaJIEHTHOCTH)
BepiuHbL. ['padsl Ha mockocth. [lepeBssi.

10.2. KombunaropHoe npaBmiio ymMHOXeHHs. [lepectaHoBkH u ¢akTopuan. PasMemnienus u
coueranus. Yucno coueranuil. @opmyna 6unoma Hetotona. Tpeyronbuuk [ackans.

10.3. Co6biTs. Onepanuu Hajg cOOBITUAMU: TTepecedeHne, 00beInHEHHE, TPOTUBOMOI0KHbIE
coObITus. [lnarpammsel Diiiepa.

10.4. Cnyuaiinble S5KCIEpUMEHTHI (OIBITHI) M CIyYaiiHbIe COOBITHS. DIeMEHTapHbIE COOBITUS
(ucxomer). BeposATHOCTH ciydaifHOTO COOBITHA. BAM30CTP  YACTOTHI U BEPOSITHOCTH
coObITuii. CiryyaiiHbl€ OTBITHI C PABHOBO3MOKHBIMU 3JIEMEHTAPHBIMHU COOBITHSIMHU.
BeposTHOCTH cOOBITHII B ONIBITaX C pABHOBO3MOKHBIMU JIEMEHTAPHBIMU COOBITHUSMHU.
dopMyna CI0KEHHUS! BEPOSITHOCTEH.

10.5. HezaBucumbie coObITHsI. YMHOKEHHE BEPOSTHOCTEH. Y CIIOBHAS BEPOSTHOCTh. JlepeBo
Cly4alHOro sKkcrepuMenTa. @opmyia noaHoi sepoarHoctu. Popmyna balieca.

10.6. bunapublii ciaydaliHeld ONBIT (MCHBITaHUE), ycmeX W Heyaada. HesaBucumeble
ucnelTanus. Cepus HE3aBUCHUMBIX HMCHBITaHUM 10 nepBoro ycnexa. Cepusi HE3aBUCHUMBIX
ucneITaHui bepryim.

10.7. Cnyqaitnas BenumumnHa. Pactipenenenue BeposTHOCTEH. J(narpamma pacnpeneneHus.
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[Tpumepsl pacnipeneneHuii, B TOM 4KcCie, FEOMETPHUUECKOe U OMHOMHAIILHOE.

10.8. [IpencraBieHne NaHHBIX ¢ MOMOIIBI0 TabuI 1 auarpamMm. CpenHee apudMeTudeckoe,
MenuaHa, HauOoJiplllee M HAaWMEHbIEE 3HAUCHHs, pa3Max, TUCIEPCHS M CTaHJApTHOE
OTKJIOHEHHUE YHCIIOBBIX HAOOPOB.

10.9. YwucnoBble XapaKTEpUCTUKU CIYYalHBIX BEIMYMH: MaTeMaTH4YEeCKOe OKUIaHUE,
TUCTepCuss M CTaHAapTHOe OTKIoHeHue. [Ipumepbl MNpUMEHEHHs MaTeMaTHYeCKOTo
OKUJaHUS, B TOM YHKCJIE B 33/1a4aX U3 MOBCEAHEBHON KU3HU.

10.10. HepaBenctBo YeOrbméra. Teopema Yeorbiméra. Teopema beprymmm. 3akoH OombImx
yrcen. Beibopounslii MeTon uccnenoBanuii. Beibopounsie xapaktepuctuki. OleHUBaHHE
BEPOSTHOCTH COOBITHS IO BHIOOPOYHBIM JaHHBIM. [IpoBepka MPOCTEHMIIMX TUIOTE3 C
MIOMOUIbIO U3YUEHHBIX PACIPENETICHU.

10.11. MaremaTtudeckoe OXHJIaHUE CIy4allHOW BenM4YUHBI (pacmpenenenus). [Tpumepsr
NPUMEHEHUS MaTeMaTHYeCKOro OXUIaHHUS (cTpaxoBaHHUe, JoTepes). MaTemaThuueckoe
OXUJaHWe OWHAapHOW chy4yallHOW BeJIWYUHBL. MaTeMaTHuecKoe OXHIaHUE CYMMBbI
CIIy4aiHBIX BeJIMYMH. MaTeMaTHuecKoe OXXKHUJAHUE TCOMETPHUUECKOr0 U OMHOMHAIBHOTO
pacupeaeacHui.

10.12. [qucnepcuss U CTaHAAPTHOE OTKJIOHEHHE CIYYailiHONW BEIMYMHBI (pachpeesieHus).
Jucnepcusi OuHapHO# cny4yaiiHON BelMMYMHBL. MareMaTH4ecKoe OXHUJAaHHue MPOU3BEICHUS U
TUCTIEpCUsT CYMMBbl HE3aBUCHUMBIX CIy4YalHbIX BenuuyuH. Jlucmepcuss W cTaHAapTHOE
OTKJIOHEHHE OWHOMMANBLHOTO pachpezeneHus. Jlucnepcus W CcTaHJApTHOE OTKIOHEHHE
TEOMETPHUUECKOTO pacIipeieTeHHs.

10.13. HempepsIBHBIE CiTydaiiHble BETMYUHEL. [[prMepsl HENTPepBIBHBIX CITyYaifHBIX BEJTHYHUH.
[TonsiTre 0 miaOTHOCTU pactpeneneHus. OyHKIUA MIIOTHOCTH BEPOSITHOCTH paclpeiesiCHusI.
PaBHOMepHOE pacnpenerneHue U ero CBOWCTBa. 3agaud, NPUBOISAIINE K MOKA3aTEIbHOMY
pacnpeneneHuo. 3anadd, MPUBOAAIIME K HOPMalbHOMY pacnpeaeneHuto. OyHKuus
IUIOTHOCTH  BEPOATHOCTU  IOKA3aTEJIbHOIO  paclpenesieHusi, (QYHKUUSA  IUJIOTHOCTH
BEPOATHOCTH HOPMAJIBHOTO pacnpezeneHus. @yHKIus MI0THOCTH U CBOMCTBA HOPMAJIBHOTO
pacnpeneseHusl.

10.14. TlocnenoBaTenbHOCTh OJWHOYHBIX HE3aBUCHUMBIX COOBITUN. 3ajaud, MPUBOISAIINE K
pacupenenenuro I[lyaccona.

10.15. KoBapmanusi aByX ciydailHbIX BenwmuuH. KoddduuumeHT auHEHHONH KOppEISIHH.
CoBMecTHBIE HaOMIOJEHUS JBYX BeIMYMH. BbIOOpOUHBI KOA(D(PUIMEHT KOppensuuu.
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4. TEMATUYECKOE INTAHUPOBAHUME YYEBHOI'O TIPEJIMETA «MATEMATUKA)

N(_) KOZ[])I npeaAMEeTHbIX, MeTallpeIMETHbIX, THYHOCTHBIX
Tema 3anaTHS O0beM | pesyJabTaToB, GOPMHUPOBAHMIO KOTOPLIX CIIOCOGCTBYET
n/n B yacax 3JIEMEHT MPOrPaMMbI
2 3 4
Pa3nes 1. Uncia u BeipaxeHus. 17
HarypainbHbie u 1iesbie yncia. [Ipu3Haku aenumMocTs nenbix yucel. [Ipumenenue JIPssl, JIPoB2, JIPoB3, JIPoB4, JIPoBS; MPeal, MPen2,
o o MPcn3, MPcad, MPca5, MPcn6, MPcn7; TIPS
1 MPU3HAKOB JCITUMOCTH IEJIBIX YHCEell, HanOOJIbINi o0muii genurens (qanee - HO) u 5
' HanMeHbIee obiee kpatHoe (nanee - HOK), octatkos mo Moaysto, anroputMma EBkinna
JUTS PEIEHUs 3aa4 B LEJIbIX YKCIIax.
Ilpakmuueckoe 3ansamue. PanyionanbHbie yrcia. OOBIKHOBEHHBIC M JCCATHYHBIC IPOOH, JIPral, JIPrs2, JIPre3, JIPre4, JIPre5, JIPreo, JIPre7;
2. 2 MP6axl, MP6nn2, MP6an3, MP6nn4, MP6nns5, MP6nn6
IIPOIICHTHI, 0ECKOHEUHBIE TIEPUOJHUUECKUE IPOOH. ApUPMETHUECKHE OIEPALIUH C
paMOHATLHBIME YHCIIAMH, TIPEOOPa30BaHMsI YHCIIOBBIX BBIPAXKCHHUH.
JleficTBUTEeNbHBIE YMCla. PannoHanbHBIE W UppaloOHalbHBIE Yucha. Apudmernyeckne JIPscsl, JIPocs2, JIPoce3, JIPace4; MP6ual, MP6ni2,
o .. MPoun3, MPoun4, MPounsS, MPoun6, MPoua7,
3. omepanMyu ¢ JEWCTBUTEIBHBIMM YHCIaMH. [IpUOIMKEHHBIE BBIYMCICHHS, IpaBHia 2 MP6ua8, MP6ral L, MP6ua 2, MP6wal3, MP6wild
OKPYTJICHHS, TPUKHIKA U OI[EHKA Pe3y/IbTaTa BEIYUCICHUI
4 Ilpakmuueckoe 3anamue. AprupMeTHICCKUN KOPSHb HATYPATIBHOM CTETICHU U €T0 2 JIPrel, JIPre2, JIPre3, JIPred, JIPrs5, JIPre6, JIPre7;
' . . . MPol, MPo2, MPo3, MPo4, MPo5; ITP1
cBoiicTBa. JleHcTBUs ¢ apu(h)METHIECKUMH KOPHIMHU HATYPaJIbHOM CTEICHH.
Crenenb ¢ 1nensiM mokazateneMm. CranmapTHas (opMa 3aliCH JCHCTBUTEILHOTO YHCIIA. JIPscel, JIPacB2, JIPace3, JIPace4; MPGual, MPoua2,
Wcnonb3oBanue mnoxaxonsmied  Gopmbl  3amucu CHCTBUTEIBHBIX  YHUCE | MPOn23, MPOd, MPOuA3, MPGiAG, MPOmAT,
5. I AXOATI p A T Tt 2 MP6uz8, MPGul 1, MPGHa12, MP6unl3, MPGuxl4
pelIeHus IPAaKTHYECKHUX 3a/1a4 U MPEACTaBIeHUs TaHHbIX. CTENEHh ¢ paldOHAIbHBIM
noKa3aTreJieM u e€ CBOMCTBA, CTCIICHb C JICHCTBHTEIBHBEIM ITOKA3aTEIICM.
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[IpeoOpa3oBaHus YUCIOBBIX BBIPAXKECHUN, COACPIKAIIMX CTEICHH U KOPHH.

Ilpakmuueckoe 3anamue. Jlorapudwm uncna. Cpoiicta orapudma. Jlecaruanspie u

JIPre1, JIPrB2, JIPTB3, JIPTR4, JIPTBS, JIPTRB6, JIPTR7,

6. . 2 MPol, MPo2, MPo3, MPo4, MPo5; TTP1
HaTypayibHbIe Torapudmel. [IpeoOpazoBaHue BeIpaKCHHIA, COICPIKANTNX JOTapru(MEIL.
Texywyuii KOHmpo1b- mecmuposanue.
CuHyC, KOCHHYC, TaHT€HC, KOTAaHICHC YHCIIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC M JIPrel, JIPr2, JIPre3, JIPred, JIPrs5, JIPreo, JIPrs7;
. MPol, MPo2, MPo3, MPo4, MPo5; TIP1
7. ApKTaHTEHC YUCIOBOrO aprymenta. IIpeoOpa3oBaHue TPUTOHOMETPUYCCKUX BBIPAKCHUH. 2
OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIBI.
KomrutekcHble umcna. AsreOpandeckas M TPUTOHOMETpHUecKas (opMbl 3amucu JIPrel, JIPrs2, JIPrs3, JIPra4, JIPrs5, JIPrs6, JIPrs7;
8. 2 MP6axl, MP6nn2, MP6nn3, MP6nn4, MP6naS, MP6nn6
KOMIUICKCHOTO 4ucia. ApudMeTnyeckue omnepauud ¢ KOMIUICKCHBIMH YHCIIAMU.
N300paxkeHre KOMIUICKCHBIX YMCEs HAa KOOPAWHATHOM IIIOCKOCTH.
Camocmoamensnas paboma ooyuarowuxca. @opmyna Myaspa. Kopau n-oii creneHu JIPrel, JIPrs2, JIPrs3, JIPra4, JIPrs5, JIPrs6, JIPrs7;
MPoazal, MP6nn2, MP6ina3, MP6na4, MPonaS, MP6na6
9. U3 KOMIUIEKCHOTO 4Kcia. [[puMeHeHre KOMIUIEKCHBIX YHUCEIT ISl PEIIeHNsT (PU3MICCKUX 1
U FTEOMETPHYECKHUX 3a/1a4.
Paznen 2. ®yHkuuu U rpagukm. 12
@ynkuus, crnocoObl 3amanus GyHkuuu. ['paduk ¢ynknum OOnactb ompeneneHus u JIPrsl, JIPrs2, JIPrs3, JIPra4, JIPrs5, JIPrs6, JIPrs7;
MHOXECTBO 3HadeHWil ¢yHkiuu. Hymun ¢ynknuu. [IpomexyTku 3HAKOMOCTOSHCTBA. MPol, MPo2, MPo3, MPo4, MPos; TIP1
10. Yérnple u Heu€THble (QyHKUIUU. [lepuognueckue ¢yaxuuu. I[IpomexyTku 2
MOHOTOHHOCTH (yHKIMHA. MakCUMyMbl ¥ MHHHMYMbI QyHKuuu. HaumGonbinee u
HaWMEHbIIIee 3HAYCHHE (PYHKIIUH HAa IPOMEIKYTKE.
11 JIuneiiHast, KBaipaTHYHAst ¥ APOOHO-THHEHHasT GYHKINU. DIeMEHTapHOE HCCIIeIOBAaHUE ) JIPosl, JIPaB2, JIPog3, JIPoe4, JIPo8S5; MPeanl, MPen2,
’ MPcn3, MPca4, MPcn5, MPcn6, MPcn7; TIPS
U ocTpoeHue ux rpadukoB. BzaumHo oOpatHbie HYHKIINH.
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Ilpakmuueckoe 3anamue. CreneHHas QYHKIUS ¢ HATypaIbHBIM U IEJIBIM

JIPre1, JIPrB2, JIPrB3, JIPTR4, JIPTBS, JIPTBO, JIPTB7,

12. . . . . 2 MPol, MPo2, MPo3, MPo4, MPo5; TIP1
nokaszareneM. EE€ cBoiictBa u rpaduk. CBoiicTBa U rpaduK KOPHS N-Oi CTEICHU Kak
GbyHKIMH 0OpATHOM CTENICHH C HATYPAIbHBIM ITOKA3aTelIeM.
13 Ilpakmuueckoe 3anamue. TlokazarenbHas u Jsorapudmuyeckas (QYHKIHH, HX 2 JIPagl, JIPos2, JIPB3, JIPog4, JIPosS; MPenl, MPen2,
) CBOMCTBA I Fpa(l)I/IKI/I MPcn3, MPca4, MPcaS, MPca6, MPca7; I1P5
Ilpakmuueckoe 3anamue. TpuroHomeTpudeckass OKPYKHOCTb, OIPEICIICHUE JIPagl, JIPos2, JIPB3, JIPog4, JIPosS; MPenl, MPen2,
o MPcna3, MPcn4, MPcnS, MPcn6, MPca7; TIPS
14. TPUTOHOMETPUYECKHX  (DYHKIMHA  YHCIOBOrO  aprymMeHTra. TpHrOHOMETPUYECKHE 2
(GyHKIWHU, UX CBOMCTBA U TpaduKH.
Texyuyuit KOHMPO.Ib- RUCbMEHHBLIL ORPOC.
Hcnons3oBanue rpadKoB GYHKIHIA 7SI PELICHUS] YPAaBHEHU I U IMHEHHBIX CHCTEM. JIPre1, JIPr2, JIPre3, JIPred, JIPrsS, JIPre6, JIPre7;
Wcnonp3oBanne  rpadukoB  (GYHKOMHA ~ JUISE  MCCICAOBAHHS  IPOIECCOB U MPGaxl, MP612, MPOmn3, MP6and, MPGans, MPGn6
15. 3aBUCHMOCTEH, KOTOpbIC BO3HHMKAIOT MPH PEHICHUH 33734 W3 JAPYIUX Y4eOHBIX 2
NPEAMETOB U peaibHOM Kku3HH. OYHKIIMOHATIBHBIC 3aBUCUMOCTH B PEaIbHBIX MPOIIECcax
U sIBJICHUSX. | pauKu peanbHbIX 3aBHCHMOCTEH.
Pa3nen 3. YpaBHeHUsI U HEPAaBEHCTBA 19
VpaBHeHune, KopeHb ypaBHeHus. HepaBeHCTBO, peliieHre HepaBeHCTBa. MeTos JIPssl, JIPB2, JIPoB3, JIPoB4, JIPoBS; MPenl, MPen2,
o MPcna3, MPcn4, MPcn5, MPcn6, MPcn7; TIPS
UHTEpPBAIOB. PereHne nesbix u ApoOHO-PaHOHATBHBIX YPaBHEHHIA H HEPABEHCTB.
16. OCHOBHBIC METO/IBI PEUICHHs [EIbIX W JPOOHO-PAIHOHAIBHBIX YPaBHCHUH U 2
HEpaBEHCTB. MHOTrOUWIEHBI OT OJJTHON NIEPEMEHHOMN. [leneHrie MHOro4JIeHa Ha MHOTOWIEH ¢
ocratkoM. Teopema be3y. MHorousens ¢ niensiMu ko3 duimenramu. Teopema Buera.
17 Ilpakmuueckoe 3anamue. VIppaunoHaibHbIE YpaBHEHUS U HepaBeHCTBAa. OCHOBHBIE 2 JIPrel, JIPrs2, JIPre3, JIPred, JIPrs5, JIPre6, JIPre7;
' N MPol, MP02, MPo3, MPo4, MPo5; TTP1
METO/IbI PEIICHHs] HPPALMOHATIBHBIX YPABHEHUI 1 HEPABEHCTB.
Ilpakmuueckoe 3ansamue. TlokazatenbHble ypaBHEHUs U HepaBeHCTBA. OCHOBHbBIC JIPre1, JIPre2, JIPre3, JIPred, JIPrsS, JIPre6, JIPre7;
18. o 2 MPcol, MPco2, MPco4, MPco5, MPco6, MPco7; TIP2;
METO/IbI PEIICHHS IOKA3aTeIbHBIX YPABHEHUIT U HEPABEHCTB. [1Po
Tekyuwyuii KOHmpob -mecmuposanue.
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JIPagl, JIP382, JIP383, JIP38B4, JIP3BS5; MPcal, MPca2,

19 Ilpakmuueckoe 3anamue. Jlorapupmuueckrue ypaBHEHUS 1 HepaBeHCTBA. OCHOBHBIE 2
' o MPcn3, MPcn4, MPcn5, MPcn6, MPcn7; TIPS
METO/IbI PEIICHUs JTIorapu(PMUICCKUX YPaBHECHHH U HEPABCHCTB.
Ilpakmuueckoe 3anamue. PerieHrie TPUrOHOMETPUYECKUX ypaBHeHHH. OTOOp KOpHEH JIPrel, JIPre2, JIPre3, JIPred, JIPrs5, JIPreo, JIPrs7;
o o MPo6nal, MPonn2, MP6in3, MP6in4, MP6naS, MPGin6
20. TPUTOHOMETPUYCCKHX YPABHEHUH C MMOMOIIBIO TPUTOHOMETPUYCCKON OKPYIKHOCTH. 2 A 8 8 8
Perienue TpUroHOMETPHUECKUX HEPABEHCTB.
Tekywiuit KOHmpoIb — NUCLMEHHBLIL ONPOC.
[TpuMeHeHre ypaBHEHHUI 1 HEPABCHCTB K PEIICHUIO0 MAaTEMaTHYECKHX 3a/1a4 U 3a/]1a4 W3 JIPacsl, JIPac2, JIPoce3, JIPace4; MPOul, MPOHI2,
21. a3JIMYHBIX 00JacTed HAYKU U peallbHOH x)u3HU. [locTpoeHne MaTeMaTHYECKUX MOJIENIEN 2 MPG6un3, MP6und, MP6uas, MP6un6, MPoia7,
p y p : p A MPGua8, MPGual 1, MPGua12, MPGual3, MPGul4
peabHOM CUTYyaIHH C TOMOIIBIO YPAaBHEHUI U HEPABEHCTB.
Ilpakmuueckoe 3ansamue. PaBHOCUIIBHBIC CUCTEMbI U CHCTEMBI-CIICACTBHUSL. JIPral, JIPrs2, JIPrs3, JIPre4, JIPrs5, JIPreo, JIPre7;
22. o 2 MPol, MPo2, MPo3, MPo4, MPo5; ITP1
PaBHOCHIIbHBIC HepaBeHCTBA. CHCTEMBI M COBOKYITHOCTH PAllMOHAIBHBIX YPAaBHCHUN U
HEpaBEHCTB. Perrenne MpUKIIaHbIX 33/1a4 C TOMOIIBIO CHCTEMbI THHEHHBIX YPaBHCHHIA.
Marpuiia CHCTEMbI IMHEHHBIX ypaBHEHHN. ONpeaeuTeNlb MATPHUIIBI 2X2, ero JIPral, JIPrs2, JIPrs3, JIPre4, JIPre5, JIPre6, JIPre7;
o o MPonzal, MP6aa2, MPona3, MP6na4, MPonaS, MP6ia6
T€OMETPHUECKUI CMBICT M CBOMCTBA, BHIYMCIIEHUE €0 3HAYEHHUS, IPUMEHEHHUE
23. OTPEAETUTENIS ISl PEIICHUS] CHCTEMbI JIMHEHHBIX YpaBHEHHUN. PellleHue mpuKIaIHbIx 2
3aJ1au C MOMOIIIBI0 CUCTEMBbI JIMHEWHBIX YpaBHEHH. MccnenoBanne NOCTPOSHHON MOIEH
C MTOMOIIIBIO MAaTPHUIL ¥ OTPEICTUTEICH.
24 VYpaBHEHUS, HEPABEHCTBA U CUCTEMBI C TapaMETPaMH. 2 JIPrel, JIPre2, JIPre3, JIPred, JIPrs5, JIPreo, JIPre7;
' MPOoazal, MP6nn2, MP6ina3, MPGna4, MPonaS, MP6na6
Camocmoamenvnasn paboma obyyaroujuxca. IIpuMeHeHne ypaBHEHUH, CUCTEM U JIPscsl, JIPacs2, JIPace3, JIPace4; MPoual, MPonn2,
25. 6 o 1 MPoun3, MPoun4, MPounsS, MPoun6, MPoua7,
HEPaBEHCTB K PEIICHUIO MaTEMAaTHYECKHX 3a/1a4 U 3a7a4 M3 Pa3IMYHbIX 00JacTel HAYKU U MPGHz8, MPGwal 1, MPGial2, MPGial3, MPGil4
peanbHON KU3HU.
Pa3nen 4. Hauaia MmaTeMaTHYeCKOro aHAJIHN3A. 18
26. ITocaenoBaTeabHOCTH, CIIOCOOBI 3aaHus II0CJIEN0BATEILHOCTEH. MOHOTOHHEIE 2 JIP3cBl, JIPacB2, JIPace3, JIPace4; MPGual, MPoua2,
o o o MP6un3, MPoun4, MPounsS, MPoun6, MPouna7,
MOCJIeIOBAaTEIbHOCTH. JIMHEHHBIIM U AKCTIOHEHIUAIBHBIH pocT. Yuco e. opmyna
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CJIOKHBIX ITPOLCHTOB.

MPoun8, MPounl1l, MP6ual2, MPounl3, MPounl4

Ilpakmuueckoe 3anamue. Apudmernyeckas U reOMETPUYECKast IPOTPECCUU.
beckoneuno yObIBatomiast reomerpuueckas nporpeccus. Cymma 6ecKOHEYHO yObIBaromiei

JIPre1, JIPrB2, JIPTB3, JIPTB4, JIPTBS, JIPTBO, JIPTRB7,
MPol, MPo2, MPo3, MPo4, MPo5; T1P1

27. .
reoMeTpUYecKoi mporpeccun. opMyiia CIOKHBIX POLEHTOB. Vcronb3oBanue
HPOrPECCHH JUTS PEILICHHUS PETbHBIX 3a/1a4 IIPUKIIJIHOIO XapaKTepa.
Ipakmuueckoe 3anamue. HenpepbiBubie GyHKImu. [Ipon3BoaHas GyHKIHH. JIPrel, JIPre2, JIPrs3, JIPred, JIPrs5, JIPre6, JIPrs7;
o o o MPonzal, MP6aa2, MPona3, MP6na4, MPonaS, MP6ia6
28 ['eomerpuyeckuii 1 GU3MIECKHUN CMBICT TPOU3BOAHOM. [IpON3BOIHBIC 37IEMEHTAPHBIX
' bynakuuit. @opMyIIbl HAXOKICHUS TPOU3BOTHON CYMMBI, IIPOM3BEICHUS U YACTHOTO
bynkuuii. TeKyuwuit KOHmMpoIbL — mecmuposanue.
[lepBasi 1 BTOpas NpPOHM3BOJHbIC (YHKIMHU. YpaBHCHHE KacaTeIbHOH K rpaguky JIPrel, JIPre2, JIPre3, JIPred, JIPrs5, JIPreo, JIPre7;
29. o o o MPoazal, MP6nn2, MP6ina3, MP6na4, MPonaS, MP6na6
¢bynkuuu. Touku pa3pbiBa. ACUMITOTH rpadukoB ¢pyHkuuit. CBoricTBa (GyHKIHIA
HETIPEPBHIBHBIX HA OTPE3KE.
Ilpakmuueckoe 3auamue. TlpuMeHeHne TPOU3BOJHOW K HCCICIOBAHHIO (DYHKIUI JIP3sl, JIPoB2, JIPoB3, JIPoB4, JIPoBS; MPenl, MPen2,
MPcn3, MPca4, MPca5, MPca6, MPca7; I1P5
Ha MOHOTOHHOCTB M 9KCTpeMyMbl. Haxosx/ieHne HauOOJbIIEro M HAWMEHBILIETO
30. 3HaueHUs] (QYHKIUH Ha OTpe3ke. [IpruMeHeHne MPOU3BOIHOM TSl HAX 0K ICHUSI
HAWTYYIIero PelIeHHUs] B IPUKIIAIHbIX 3aa4aXx, Ul ONPeIeICHUs] CKOPOCTH Mpoliecca,
3aJJaHHOTO (OPMYJIOi MK rpaduKoOM
31 [TepBooOpa3nas. Tabnuia nepBoodpa3ubix. [IpaBuita HaXOXKICHUS TIEPBOOOPA3HBIX. JIPrel, JIPre2, JIPre3, JIPre4, JIPres, JIPreo, JIPre7;
’ MPOoazal, MP6nn2, MP6na3, MPGna4, MPonaS, MP6na6
32 Ilpakmuueckoe 3anamue. VHTETpas, €r0 TEOMETPUYCCKUI U (PU3UYESCKUN CMBICII. JIPrel, JIPre2, JIPre3, JIPred, JIPrs5, JIPreo, JIPrs7;
' . MPol, MP02, MPo3, MPo4, MPo5; TIP1
Brruncnenue nnrerpana no ¢popmyne Herorona—Jleitbuuna.
Ilpakmuueckoe 3anamue. IlpyuMeHEeHNE MHTETpaIA JUTT HAXOXKICHHS TUIONIAIeH TIOCKUX JIPscsl, JIPocs2, JIPoce3, JIPace4; MPOual, MPoni2,
33. ¢buryp u 00bEMOB TEOMETPUUECKHUX TEI MP6ua3, MPGuad, MPGun3, MPGin6, MPGux,
yp p : MP6ua8, MPGul 1, MPGra12, MP6un13, MPGuxl4
Texywuii KOHmMpPOIL- RUCLMEHHBLI ORPOC.
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34 [Tpumeps! perieHuit AuppepeHIraTbHBIX YpaBHEHHH. MaTeMaTn4eckoe MOACITUPOBAHIE 2 JIPrel, JIPrs2, JIPre3, JIPred, JIPrs5, JIPreo, JIPrs7;
' N MPol, MPo2, MPo3, MPo4, MPo5; TIP1
peanbHBIX MPOIECCOB C MOMOIIBIO AU(GepeHIINaTbHBIX YPAaBHEHUH.
KoncyabTanumu 6
IIpome:xxyTouHasi aTTecTamus (dK3aMeH) 6
Bcero B cemecTpe 8
Paszaea 5. MHoxecTBA U JIOTHKA. 6
MHoXkecTBO, onepanuu Haj MHoecTBaMu. [luarpammer Ditiepa—Benna. [Tpumenenue JPosl, JIPoB2, JIPoB3, JIPoe4, JIPoBS; MPeal, MPen2,
o MPcn3, MPcn4, MPcnS, MPcn6, MPca7; TIPS
TEOPETUKO-MHOKECTBEHHOTO arapara JUisi OIMHUCAHUsS PEallbHBIX MPOLIECCOB U SIBJICHHI, )
35. IPH PELICHHUH 3324 U3 IPYTHX YU4eOHBIX MPEIMETOB.
36 Ipakmuueckoe 3anamue. MeTo MaTeMaTHUECKON HHIYKIIHH. 2 JIP381, JIP382, JIP383, JIP384, JIP385; MPcal, MPca2,
' MPcn3, MPca4, MPca5, MPca6, MPca7; I1P5
37 Camocmoamenvhnas paboma odyuarouuxcsa. IJICMEHTHl MATEMATHYCCKON JIOTUKH. 2 JPosl, JIPoB2, JIPoB3, JIPoB4, JIP38S; MPeal, MPen2,
) MPcn3, MPca4, MPca5, MPca6, MPca7; I1P5
Pazgen 6. IIpsiMble M MVIOCKOCTH B POCTPAHCTBE. 14
OcHOBHBIEC IOHATHSA cTepeoMeTpur. Touka, mpsiMasi, IIOCKOCTb, MPOCTPaHCTBO. [loHATHE JIPrel, JIPr2, JIPre3, JIPred, JIPrs5, JIPre6, JIPre7;
MPol, MPo2, MPo3, MPo4, MPo5; TIP1
38 00 aKCHOMATHYECKOM MOCTPOCHUH CTEPEOMETPUH: AKCHOMBI CTEPEOMETPUU U CIICACTBHS )
' U3 HHX.
39 B3anmHoe pacnosnokeHue npsMbIX B IPOCTPAHCTBE: MEPECEKAIONINECs, TapaJUIeIbHbIC 1 2 JIP381, JIP82, JIPo83, JIPoB4, JIP38S; MPeal, MPen2,
) o . MPcn3, MPcad4, MPca5, MPcn6, MPcn7; IIP5 MPo6unl,
CKPEIIMBAIOIIHECs MpsiMble. [apaienbHOCTh MPSIMBIX U IUIOCKOCTEH B MMPOCTPAHCTBE: MP6122, MP6wa3, MPord, MP6iaS, MGz,
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IapajuleIbHbIE NPSAMBIE B IPOCTPAHCTBE, IAPAJUICIBHOCTD TPEX MPAMBIX, APAILIEIbHOCTD
IIPSIMOM U TNIOCKOCTHU. YTJIBI C COHAIIPABIEHHBIMU CTOPOHAMHU, YI'OJl MEXAY IIPSMBIMU B
IIPOCTPAHCTBE.

MPoun7, MPoun8, MPounl 1, MP6ouznl2, MPounl3,
MPouxl4

Ilpakmuueckoe 3anamue. 11apannenbHOCTh INIOCKOCTEN: TaPAJUIEIbHBIE INIOCKOCTH,
CBOWCTBA MapaJuIeNbHbIX TUIOcKocTel. [IpocTelimme npocTpancTBeHHBIE GUTYPHI HA

JIPagl, JIP382, JIP3B3, JIP3B4, JIP3BS; MPcal, MPcn2,
MPcn3, MPca4, MPcaS, MPca6, MPca7; I1P5

40. . 2
IUIOCKOCTHU: T€TPa’Ip, KyO, napajuieienuie/l, HIOCTPOSHHE CEYCHUI.
[lepneHAMKYISAPHOCTh TPSAMON M TUIOCKOCTH: NMEPICHIUKYISPHBIC TPSMBIC B JIPrel, JIPrs2, JIPrs3, JIPra4, JIPrs5, JIPrs6, JIPrs7;

MPoazal, MP6nn2, MP6na3, MP6na4, MPonaS, MP6na6

MPOCTPAHCTBE, MPSIMbIC TIAPAJUICIIbHBIC U TIEPIICHAUKYIISIPHBIC K MJIOCKOCTH, TIPU3HAK

41 MEPIEHIUKYISIPHOCTH IIPSIMOM U INIOCKOCTH, TEOPEMA O NPSAMON NEPIEHAUKYIISIPHON 2
TUIOCKOCTH.
Ilpakmuueckoe 3anamue. YTIIbI B IPOCTPAHCTBE: YTOJ MEXy IPSMOHN H TUNIOCKOCTEIO, JIPrsl, JIPrs2, JIPrs3, JIPra4, JIPrs5, JIPrs6, JIPrs7;

BYI'PAaHHBIN yrOJI, TMHEHHBIN Yroil ABYTPaHHOIO yria. [IeprneHauKyisp 1 HakJIOHHBIE: MPol, MPo2, MPo3, MPod, MPo3; TIP1 MPGnal,

42. ABYTP Yroi, MHe YIOIL ABYTPAHHOLO yIJIa. LICPIICHARKYIIAP OHHBIC: 2 MP612, MPG113, MPGii4, MPG1aS, MPGa6
pacCTOSTHUE OT TOYKH JI0 TUNIOCKOCTH, PACCTOSHHUE OT MPSIMOM 10 IIIOCKOCTH, MPOSKITHSI
(Gurypsl Ha MIOCKOCTb.

43 [MeprieH AMKYIIIPHOCTH MJIOCKOCTEH: MPU3HAK MEPIICHIUKYIIIPHOCTH JIBYX IJIOCKOCTEH. 2 JIP3sl, JIPoB2, JIPoB3, JIPoB4, JIPosS; MPenl, MPen2,

' MPcna3, MPcn4, MPcn5, MPcn6, MPcna7; TIPS
44 Ipakmuueckoe 3anamue. Teopema o TPEX MEPIECHAUKYIISIPax. 2 JIPral, JIPre2, JIPre3, JIPred, JIPrsS, JIPreo, JIPrs7;
' - y MPol, MP02, MPo3, MPo4, MPo5; TIP1
Texyujuii KORmMPOIb - YCMHBLI ORPOC.
12

Pa3znen 7. MHOrorpaHHHUKH.

45, Ilpakmuueckoe 3anamue.  lloHATHE MHOTOIpaHHHKA, OCHOBHBIE JJIEMEHTBI 2 JIPacsl, JIPacs2, JIPoce3, JIPace4; MPounl, MPoni2,
MHOTOTPaHHMKA,  BBINYKJIblE W HEBBINYKJIblE  MHOTOTPDAHHUKH,  pPa3BEPTKa MPGun3, MPGun4, MPGunS, MPGun6, MPoux7,
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MHOI'OI'paHHHKA. HpI/ISMaI n-yroJjibHasga 1npu3mad, rpaid 1 OCHOBAHUSA IIPU3MBI, IIPpsAMast U
HAKJIOHHAsA IpPU3MBI, OOKOBass W IIOJIHAs IMOBCPXHOCThL IIPU3MBIL. Hapanﬂeﬂennneﬂ,
pr[MOYl"OJ'IBHBIfI napauiCJICIIMICa U €ro CBOMCTBA.

MPoun8, MPounl1l, MP6ual2, MPounl3, MPounl4

Hpaxmuuecxoe 3aHaAmue. HI/IpaMI/II[aZ Nn-yroJjibHasg rnmupamMujia, rpaiu 1 OCHOBAHUC

JIPre1, JIPrB2, JIPTB3, JIPTB4, JIPTBS, JIPTBO6, JIPTRB7,

46. ; 2 MPol, MP02, MPo3, MPo4, MPo5; TTP1
MUpaMHUIbl, OOKOBAS U MOJIHAS TTOBEPXHOCTh MUPAMHU/IBI, IPABUIIbHAS U YCCUEHHAS
nUpaMuia. DIIEMEHThI IPH3MbI U THPAMU/IBL.
[TpaBuiIbHBIE MHOTOTPAHHUKH: MTOHSATHE TIPABHJILHOTO MHOTOTPAHHHKA, IPABHIIbHAS JIPscgl, JIPocs2, JIPace3, JIPoce4; MP6unl, MPou2,
Mpy3Ma U NMpaBUiIbHAA MUPAMUIA, TPABUWIbHAS TPEYTOJIbHAS MUPAMUJIA U PABUIIbHBIN MP6ut3, MPOm, MPwzs, MPGan6, MEGRA7,
p PaBIL PaMHa, HpaBuil peyroi PaMiia 1 HpaBui MPGu8, MPGul 1, MPGu12
47,
TeTpa’p, ky0. [IpeacTaBieHue o MpaBUIIbHBIX MHOTOTPAHHUKAX : OKTAd P, JOACKAd P U
ukocasap. CeueHus MPU3MbI U TTHPAMUIbI
48 Camocmoamenvhasn paboma odyuarouguxca. Kpardaiiime myTi Ha TOBEPXHOCTH ) JIPagl, JIPoB2, JIPoB3, JIPo84, JIPosS; MPenl, MPexz,
' MHororpanHuka. Teopema Ditepa. [IpocrpancTBennas Teopema [Tudaropa. CoiicTBa MPen3, MPexd, MPens, MPen6, MPen?; TIP5
pE6ep 1 GOKOBBIX TPaHEil MPABUILHON MUPAMUJIBL.
Ilpakmuueckoe 3anamue. BblunciieHne  3IIEMEHTOB MHOTOTPAaHHHKOB: PEOpa, JIPacsl, JIPoce2, JIPoce3, JIPace4; MPoual, MPoun2,
auaroHanu, yribl. [lmomans GOKOBOHM MOBEPXHOCTH M TIOJHOW TOBEPXHOCTH MPSMON MP6uz3, MP6und, MPGunS3, MPou6, MPoun7,
o o o MPoun8, MPoual 1, MP6ual2, MPouxl3, MPougl4
49 OPU3MBI, TUIOIIAJb OCHOBaHHH, TeopeMa O OOKOBOIl MOBEPXHOCTH MPSIMOW MPH3MBIL. 5
' [Tnoumans G0KOBOW MOBEPXHOCTU M TMOBEPXHOCTH NMPABUIBLHOW MUPAMMUJIBI, TEOpEMA O
IJIOIIAIN YCEUEHHON TUPaMUIBI.
Texyuyuit KOHMpPOIb — NUCLMEHHBLIL ONPOC.
CumMeTpus B IPOCTPAHCTBE: CHMMETPHSI OTHOCHTEILHO TOYKH, TPSIMO#, TNIOCKOCTH. JIPrel, JIPre2, JIPre3, JIPred, JIPrs5, JIPreo, JIPre7;
MPoazal, MP6nn2, MP6ia3, MPGna4, MPonaS, MP6na6
DJIeMEHThI CHMMETPUH TIPABHIIBHBIX MHOTOIPAaHHUKOB. CHMMETpPHS B TIPABUIIEHOM
50. MHOTOIPaHHHKE: CHMMETPHS TIapajliesIeIIe/1a, CAMMETPHUS IPABUIIBHBIX [TPU3M, 2
CHUMMETPHsI IPABHJIBHON MUPAMUIBL. DIEMEHThI CHMMETPHH B MUPAMHU/IaX,
napasuieNenueaax, MPaBUIbHbIX MHOTOTPaHHUKAX.
18

Pa3nen 8. Tena Bpamenus.
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Ilpakmuueckoe  3anamue. [umuaapuyeckass  MOBEPXHOCTh,  00Opasyrornue

JIPre1, JIPrB2, JIPrB3, JIPTB4, JIPTBS, JIPTB6, JIPTB7,
MPol, MPo2, MPo3, MPo4, MPo5; TTP1 MPo6axl,

51. [UIHHIPAYECKOW MOBEPXHOCTH, OCh IWIMHIPUYECKOW MOBEPXHOCTH. L{vmuHp: MP672, MP613, MP6:1id, MP6115, MP66
OCHOBaHUS U OOKOBas MOBEPXHOCTh, 00Opa3yIoOIIasi ¥ OCh, TUIOIIAh OOKOBOM M MOTHOMN
MOBEPXHOCTH.
Ilpakmuueckoe 3anamue. Konnueckas IOBEPXHOCTh, 00pasyrolie  KOHHYECKOM JIPrel, JIPre2, JIPrs3, JIPred, JIPrs5, JIPreo, JIPre7;
. _ MPol, MPo2, MPo3, MPo4, MPo5; TIP1 MPGuxl,
5 MOBEPXHOCTH, OChb W BEPIIMHA KOHHYECKOH MOBEpXHOCTH. KOHYC: OCHOBaHHME W MP6a2, MP63, MP6, M6, MP66
' BEpIIMHA, 00pa3yoIas U 0Ch, TUIOMIAb OOKOBOM M IMOJIHON IMOBEPXHOCTH. Y CCUEHHBIH
KOHYC: 00pa3yoline U BHICOTa, OCHOBAHUS U OOKOBAs IOBEPXHOCTb.
Tekywiuii KonmpoJb — yCmHulil ONPoOC
Cdepa u map: 1ueHTp, paanyc, IuaMeTp, oAb MOBEpXHOCTH chepbl. B3anmuoe JIPrel, JIPrs2, JIPrs3, JIPra4, JIPrs5, JIPrs6, JIPrs7;
53. MPcol, MPco2, MPco4, MPco5, MPco6, MPco7; TTP2;
pacriosioxkenue chepsl ¥ IUIOCKOCTH, KacaTellbHas IIIOCKOCTh K cdepe, IIIomais chepol. 1P
KomOuHaruu T BpalieHus 1 MHOTOTPaHHUKOB. MHOTOIpaHHMK, OIIMCAHHBIN OKOJIO JIPacsl, JIPac2, JIPoce3, JIPace4; MPOul, MPOHI2,
cdepsl, cdepa, BMcaHHAS B MHOTOI'PAaHHHK, WIIH TEJIO BPALICHUS MPOu23, MPowzd, MPOusS, MPOua6, MPOAT,
54 PEL, c@epa, P ) PALLCHUA. MPGuz8, MPGul 1, MPGux12
: IMepeceuenue cdepbl U mapa ¢ miockocThio. Kacanue mmapa u chepsl II0CKOCTHIO.
[ToHsITHE MHOTOTPAHHHKA, OTIMCAHHOTO OKOJIO c(epbl, chephl, BIHCAHHON B MHOTOTPaHHHK
WITH TEJIO BPAICHUSI
Hpaxkmuueckoe 3anamue. lousitue 06 00péMe. OCHOBHBIE CBOMCTBA 00BEMOB TEI. JIPrel, JIPre2, JIPre3, JIPred, JIPre5, JIPrst, JIPre7;
MPol, MPo2, MPo3, MPo4, MPo5; TIP1
9. Teopema 06 00BEME PAMOYTOIBHOTO TTApaJUICIICIUITEAa U CIeACTBUS U3 He€. O0BnEM
NpSIMO ¥ HAKJIOHHOW TIPU3MBI, IIHJIHH/PA, TUPAMUIBI K KOHYCA.
Ipaxkmuueckoe 3anamue. O0BEM 1apa, APOBOrO CETMEHTA W TLUIOMIAb CHEPEL JIPscsl, JIPacs2, JIPace3, JIPace4; MPounl, MPonn2,
56. T . . MP6ua3, MP6und, MP6unS, MP6ui6, MP6un7,
eKyuwuil KOHMpPOIb — YCHHBLIL ONPOC MPGHa8, MPGial 1. MPGr12
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[Tono6uble Tena B npocTpaHcTBE. COOTHOLIEHUS MEXKIY IIOLIAIsIMU IOBEPXHOCTEH,
o0bEMamu 1o100HbIX Te. CeueHus MuIMHApa (MapaiesIbHO U IEPIeHIUKYIISIPHO OCH),

JIPacel, JIPacB2, JIP3cB3, JIPacB4; MPOual, MPoua2,
MPoun3, MPoun4, MPounsS, MP6oun6, MPoua7,

57. 2 MPoun8, MPounl1l, MPougl2
CedYeHus KoHyca (IapauielbHoe OCHOBAHHIO U ITPOXOIAIIEE YepPe3 BEPIIMHY), CEUCHHS
mapa.
Ilpakmuueckoe 3anamue IlocTpoeHue ceueHHI MHOTOTPAHHUKOB M TEJ BPALICHUS: JIPscgl, JIPoce2, JIPace3, JIPoce4; MP6unl, MPou2,
CeYCHHS UWIMHApa (MapauielbHO W TEPHEeHIUKYISIPHO OCH), CEYCHHUS KOHYyca MPOuz3, MPOzd, MPOmas, MPowa6, MPOmAT,
58 o Ap p PHCHIUKYJIAP ’ y 5 MPGua8, MPGual 1, MPGun12, MP6ual3, MPGul4
: (mapayuteIbHOE OCHOBAHUIO M IPOXOJAIEE Yepe3 BEPINMHY), CCUCHHUS Iapa, METOJbI
MOCTPOCHUSI CEUYEHHMI: METOJ CJIEJ0B, METOJ BHYTPEHHErO IPOEKTHPOBAHUS, METO]
HepeHoca CeKyIen MIOCKOCTH.
Camocmoamenvhasa pabdoma ooOyuarowuxcsa. PeuieHue 3am1ad Ha IUIOCKOCTH € JIPacsl, JIPace2, JIPoce3, JIPace4; MPounl, MPonn2,
59. HCII0JIb30BAHUEM CTEPEOMETPUUECKUX METOL0B 2 MP6ut3, MPOm, MPwzs, MPGan6, MEGRA7,
p p HOB. MPGuz8, MPGul 1, MPGux12
Pa3zzen 9. BeKTOpbI H KOOPAHHATHI B MPOCTPAHCTBE. 12
BekTop Ha miockocTH U B mpocTpancTBe. HyneBoit BEKTOp, JJTHHA HEHYJIEBOTO BEKTOPA, JIPrel, JIPrs2, JIPrs3, JIPra4, JIPrsS, JIPrs6, JIPrs7;
BEKTOPHI KOJJTMHEApHBIE, COHAMPABICHHBIC M MIPOTHBOIOJIOXHO HAPABICHHbBIE BEKTOPBI MPol, MPo2. MPo3, MPod, MPo3; TIP1 JIPacel.
p PHEIC, p p p PBL. JTPcs2, JTPace3, JIPsce4; MPGual, MPGua2, MPGi13,
60. PaBeHCTBO BEeKTOPOB. J[€HCTBUS C BEKTOPAMHU: CII0KEHHE U BEIUUTAHHE BEKTOPOB, CyMMa 2 MPGws4, MPGuaS, MP6u6, MPGux7, MPGuS,
HECKOJIbKUX BEKTOPOB, YMHOKEHHE BEKTOpa Ha uynciio. CBONWCTBa YMHOKEHHS BEKTOpA Ha MPouxll
YHCIIO.
[TonsiTre KOMIUTaHApHBIE BEKTOPHI. [Ipu3HaK KOMIUIaHApHOCTH TPEX BeKTOpoB. [IpaBuio JIPcsl, JIPocs2, JIPoce3, JIPace4; MP6ual, MPoni2,
61. . 2 MP6un3, MP6un4, MP6un5, MP6un6, MP6un7,
P Ha. MPGuz8, MPGul 1, MPGu12, MPGu13, MPGux14
Ipakmuueckoe 3anamue. Teopema 0 pa3aoKeHUH BEKTOPA 10 TPEM HEKOMILIAHAPHBIM JIPscsl, JIPacs2, JIPoce3, JIPace4; MPonal, MPon2,
62. P . . 2 MP6un3, MP6un4, MP6uns, MPoun6, MP6un7,
BeKTOpaM. PeriieHue 3a1a4, CBSI3aHHBIX ¢ IPUMEHCHUEM MTPABUIT JACHCTBUIN C BEKTOPAMH. MPGi8, MPGual 1. MPGa12, MPGial3, MPGwl4
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[IpsimoyronbpHasi cucTteMa KOOpAMHAT B mpocTpaHcTBe. KoopauHatel — BeKTOpa.

JIPacel, JIPacB2, JIP3cB3, JIPacB4; MPOual, MPoua2,

63. CBsi3p MeXIy KOOpAMHAaTaMU BEKTOpa U KOOpAMHATAMU TOYEK. 2 MPOn23, MPOwd, MPOuas, MPOAG, MPOAT,
MPoun8, MPounl 1
Ilpakmuueckoe 3anamue. Ilpocreiiline 3a1a4u B KOOPAHHATAX. JIPagl, JIPos2, JIPB3, JIPog4, JIPosS; MPenl, MPen2,
64 2 MPcn3, MPca4, MPcaS, MPca6, MPca7; I1P5
Tekyuwiuit KOHMpPOJIb — NUCLMEHHBLIL ONPOC.
Ilpakmuueckoe 3ansamue. Yron Mexay Bekropamu. CKalsspHOE IPOM3BEICHUE JIPrel, JIPrs2, JIPrs3, JIPra4, JIPrs5, JIPrs6, JIPrs7;
MPol, MPo2, MPo3, MPo4, MPo5; TTP1 MP6uxl,
65. BEKTOPOB. Beruuncinenne yIIIOB MEKITY IPSMBIMH U TUIOCKOCTSIMH. 2 MP6r2, MP61a3, MP6ud, MP6S, MP6HAS,
KoopaunHaTHO-BEKTOPHBIH METOT IIPH PELICHUH T€OMETPUYCCKHUX 3a/1a4. MP6ux7, MP6ua8, MP6uxl 1, MP6u12
Pa3nen 10. BeposiTHOCTH M CTATHCTHKA. 36
66 I'pad, cBs3ubIii rpad, myTu B rpade: nukibl u mend. CTeneHb (BaICHTHOCTh) BEPIINHBI. ) JIPrel, JIPre2, JIPre3, JIPred, JIPrs5, JIPreo, JIPrs7;
: MPol, MP02, MPo3, MPo4, MPo5
I'pads Ha TOCKOCTH. [lepeBssi.
Ipakmuueckoe 3anamue. KomOunatopHoe rnpaBuio ymMHoxkeHus. [TepecTaHoBKY U JIPrel, JIPrs2, JIPrs3, JIPra4, JIPrsS, JIPrs6, JIPrs7;
67. o . 2 MPol, MPo2, MPo3, MPo4, MPo5
akropuai. Pasmernenus u coderanusi. Yucio coueTaHuid.
68 Ipakmuueckoe 3anamue. ®dopmyna 6unoma Herotona. Tpeyronsuuk IMackans. 2 JIPrel, JIPre2, JIPre3, JIPre4, JIPre5, JIPrs6, JIPre7;
) . o MPol, MPo2, MPo3, MPo4, MPo5
Tekywyuii KOHMpPOIb — NUCLMEHHBLIL ONPOC.
CoObiTust. Onepanuu HaJl COOBITHSIMU: TIepeceueHe, 00bETUHEHUE, POTHBOIOJIOKHBIC JIPral, JIPrs2, JIPrs3, JIPre4, JIPre5, JIPreo, JIPre7;
069. 6 b i 2 MPcol, MPco2, MPco4, MPco5, MPco6, MPco7; TIP2;
coObITus. JlnarpaMmsl Diinepa. PO
Cay4aiiHbIe SKCTIEPUMEHTHI (OTBITHI) M CITy9aliHbIe COOBITHS. DIEMEHTapHBIE COOBITHS JIPrsl, JIPrs2, JIPrs3, JIPrs4, JIPrs5, JIPrs6, JIPrs7;
o MP6al, MP6nn2, MP6na3, MP6in4, MPonn5, MPGin6
70. (ucxompl). BeposATHOCTH  CIOy4ailHOrO COOBITHS. BJIM30CTH  YacTOTHI M BEPOSTHOCTH 2 JIPral, NPra2, JIPrs3, TProd, JIPrss, JIPra6, JIPra:
coObIThii. Cy4aiiHbIE OIBITHI C PABHOBO3MOKHBIMH DJIEMEHTAPHBIMH COOBITHIMHU. MPol, MPo2, MPo3, MPo4, MPo5; TIP1
BeposiTHOCTH COOBITHIA B OTBITaX C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMHU COOBITHAMH.
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Ilpakmuueckoe 3anamue. He3zaBucumbie coObITHS. DOpMyIIa CI0KEHUS BEPOSITHOCTEH.
YMHOKEHUE BEPOATHOCTEN. Y CIIOBHASA BEPOATHOCTD. JIEpEBO CIIy4allHOrO SKCIEPUMEHTA.

JIPre1, JIPrB2, JIPrB3, JIPTB4, JIPTBS, JIPTBO, JIPTB7,
MPol, MPo2, MPo3, MPo4, MPo5; TTIP1 JIP>cBl,

71. JIP5cB2, JIPacB3, JIPace4; MP6ual, MP6un2, MP6un3,
®opmyia nonaHou BepoaTHocTU. PopMmyiia baiieca. MP6un4, MP6uns, MP6un6, MP6ua7, MP6uxs,
buHapHBIi#i CiTydaiiHbIi ONBIT (MCIIBITAHKE), YCIIEX M Heyaada. He3aBuCHMBIE HCIIBITAHUS. JIPacsl, JIPacs2, JIPoce3, JIPace4; MPoul, MPOHI2,

2. Cepus HE3aBUCUMBIX HUCIIBITAHUN 0 HepBOro ycrexa. Cepusa He3aBUCUMBIX UCHBITAHUN MPG6ua3, MPGuzd, MP6maS, MPGun6, MPoua,

p PBOTO Yy - P MPGuz8, MPGul 1, MPGu12, MPGu13, MPGux14
beprymn.

73 Ciyyaiinas BennanHa. Pacnpenenenue BeposTHOCTEH. [lnarpamMmma pacipe/ie/ieHusI. JIPrel, JIPre2, JIPre3, JIPred, JIPrs5, JIPreo, JIPrs7;

: . MPGal, MPG12, MPGix3, MPGin4, MP61aS, MPG1i6
[Tpumepsl pacrpeecHnii, B TOM YKCIIe, TEOMETPHUECKOE U ONHOMHUAIBHOE. 8 8 8 8 8
Ilpakmuueckoe 3anamue. TlpencTaBiieHUe TaHHBIX C IIOMOIIBIO TAOIHUI] U AHATPAMM. JIPrel, JIPrs2, JIPrs3, JIPra4, JIPrs5, JIPrs6, JIPrs7;

74. MPol, MP02, MPo3, MPo4, MPo5; TTP1
Cpennee apudmMeTHIeCcKOE, MeIHaHa, HaMOOJIbIIICe M HANMEHBIIIEE 3HAUCHHsI, pa3Max,

JMCIIEPCHST U CTAHJAPTHOE OTKIIOHEHHE YMCIIOBBIX HAOOPOB.
Ipakmuueckoe 3anamue. YucioBbic XapaKTEPUCTHKH CITyYAWHBIX BETHYHH: JIPacsl, JIPac2, JIPoce3, JIPace4; MPOul, MPOHI2,
MAaTeMaTUYECKOE OKHUIAHUE, JUCIIEPCHS U CTaHJAPTHOE OTKIIOHEHHUE. [Ipumepsl MPOwz3, MPOuzd, MPOmaS, MPGu6, MPOua7,

75. A » ACIIEP Aap - LIpUMEp MPGua8, MPGual 1, MPGua12, MP6ual3, MPGul4
MPUMEHEHHSI MAaTEMAaTHIEeCKOTO OXKHM/IaHUs, B TOM YHCIIC B 337a4ax U3 MOBCEIHEBHOM
Ku3HU. TeKyuwyuit KOHMpPob — RUCbMEHHBLIL ORPOC.

Hepasencro UeObimiéBa. Teopema YebpiméBa. Teopema beprysutu. 3aKoH GONBIITNX JIPrel, JIPre2, JIPre3, JIPre4, JIPres, JIPrso, JIPre7;
. . MPol, MPo2, MPo3, MPo4, MPo5

76. yrcell. BeIOOpoUHbIi MeTO I MccienoBanuii. BeibopouHblie XxapakTepucTuku. OleHHBaHHE
BEPOSITHOCTH COOBITHS TI0 BBIOOPOUYHBIM JaHHBIM. [IpoBepKa MPOCTEHINNX THIIOTES C
MOMOIIBIO U3YYCHHBIX PACIIPE/ICIICHHIA.

Ilpakmuueckoe 3anamue. MatemaTn4ecKkoe OXKUIAHUE CITyYaifHON BETHYMHEI JIPscsl, JIPoc2, JIPoce3, JIPace4; MP6ual, MPoni2,
(pacnpenenenus). [Ipumepsl MpUMEHEHN MAaTEMATHUECKOTO OXKUAAHUS (CTPaXxOBaHHE MPOw3, MPOuad, MPOma5, MPGi6, MPOuaT,

27 pactpen - HIPUMEPBI TP A p ’ MP6ua8, MPGual 1, MPG112, MP6ual3, MPGunl4

' noTepes). MaTemaTnyeckoe OkKuIaHne OMHAPHOU CITyIaifHOW BEJTMYUHBI. JIPs1, JIP382, JIP383, JIP384, JIP385; MPcxal, MPca2,
MaremMaTHuecKoe 0KUIaHue CYMMBI CITyYaifHbIX BEIMYMH. MaTteMaTndeckoe OXXuIaHHe U MPen3, MPend, MPens, MPen6, MPen7; 11PS
JUCTIEPCHS TEOMETPUIECKOTO U OMHOMHAIBHOTO PACIpEICIICHUM.
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Jlucrniepcusi ¥ CTaHJAPTHOE OTKJIOHCHUE CITYYaHOM BEIMYMHBI (pacipeeieHus ). JIPrel, JIPre2, JIPre3, JIPred, JIPrs5, JIPreo, JIPrs7;
78. N . 2 MPol, MPo2, MPo3, MPo4, MPo5
Jlucriepcusi OMHAPHOM CITydaiHOW BEJIMYMHBI. MaTeMaTHUeCKOe O)KUIaHUE TPOU3BEICHHS
U JIUCTICPCHUS] CYMMbI HE3aBHCHUMBIX CIyYalHBIX BEJIIMYHH.
Ilpakmuueckoe 3anamue Jlucnepcust U CTaHAapTHOE OTKIOHECHHE OMHOMHAIBHOIO JIPrel, JIPre2, JIPrs3, JIPred, JIPrs5, JIPreo, JIPrs7;
79. acnpenenenusd. Jlucnepcus U CTaHAAPTHOE OTKIIOHEHUE FEOMETPUYECKOTO 2 MPonal, MPGax2, MPO13, MPGnad JIPral, JIPre2,
pacipen : p Aap p JIPre3, JIPre4, JIPrsS, JIPrs6, JIPrs7,MPGs, MPGii6
pacrpeeseHusl.
Ilpakmuueckoe 3auamue. HenpepbiBHBbIC Cy4YaliHbIC BEJTMYUHBL. [IprMepsbI JIPrel, JIPre2, JIPre3, JIPred, JIPrs5, JIPreo, JIPrs7;
o MPo6azal, MP6nn2, MP6ia3, MPGna4
80. HETPEPBIBHBIX CTyYaiHbIX BeJauunH. [IoHsITHE 0 TUIOTHOCTH pactpeencHuss. OyHKIusI 2
IUIOTHOCTH BEPOSITHOCTH pacipe/iesieHus. PaBHOMEpHOE pacrpeieliecHie U ero CBOMCTBaA.
3aauu, MPUBOAIINE K TIOKA3aTEIIbHOMY PACIPEICICHHIO.
Ipakmuueckoe 3anamue. DOyHKIWS IUIOTHOCTH U CBOMCTBA HOPMAIHHOTO JIPacsl, JIPac2, JIPoce3, JIPace4; MPOul, MPOnA2,
acripeneneHust. OyHKIHS IUIOTHOCTH BEPOSITHOCTA HOPMAJIBHOTO PACIIPEACIICHUS MPOw3, MPOuad, MPOmaS, MPOu6, MPoua7,
8l. pacipen - WYHKI p p pacupen : 2 MPGuz8, MPGul 1, MPGu12
3aa4yn, MPUBOASIINE K HOPMATLHOMY Paclpe/Ie/ICHHIO.
Tekywiuii KonmpoJb — ycmuuwlil Onpoc.
82 [TocemoBaTeIbHOCTD OJJTUHOYHBIX HE3aBUCHMBIX COOBITHIA. 3a1auu, MPUBOISIINE K 2 JIPrel, JIPrs2, JIPre3, JIPra4, JIPrs5, JIPrs6, JIPre7;
: MPol, MPo2, MPo3, MPo4, MPo5
pacnpenenenuto [lyaccona.
KoBapuanuss nByx ciydailHeIX BenuuuH.  KoapduumeHT IuHEeHHOH Koppensuuu. JIPrel, JIPre2, JIPre3, JIPred, JIPrs5, JIPreo, JIPrs7;
CoBMmecTHBIC HAOIOIEHUS IBYX BETMYHH. BHIOOPOYHBII KO GUIMEHT KOPPEIAINH. MPol, MPo2, MPo3, MPo4, MPo5 JIPacsl, JIPscs2,
83. 2 JIP3cB3, JIP3cB4; MPounl, MPoun2, MPoun3, MPoun4,
MPo6un5, MPoun6, MPoua7, MPoua8, MPounll,
MPOwu12
KoncyabTanuu 4
IIpomeskyTouHast aTTecTanus (3K3aMeH) 6
Bcero 3a cemecTp 108
Bcero 186
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5. TPEBOBAHMUA K YCJIOBUSAM PEAJINZALIMU TPOI'PAMMBI
YYEBHOI'O IPEJIMETA «MATEMATHKA»

5.1. lna peaju3anuy NPOrpamMMbl y4eOHOIO mpeaMeTa JO0JKHBI OBITH NpPelycMOTPEeHbI
cIeyIolue crenuaabHble MOMEeIeHHs:

KaOuHeT «mMaTeMaTHKu», OCHAIIEHHBIA 000py/I0BaHUEM:

Cron yueHn4ecKuil, peryJupyeMslil 110 BbICOTE;

Cryn yueHU4ecKuil, peryJupyeMslil 10 BBICOTE;

Jocka;

HIkad s XpaHeHUs TaOIUI U IJIAKATOB

TexHuueckue cpesicTBa: KOMIUIEKT YepTEKHOTO 000pYJ0BaHUS U ITPUCIIOCOOTICHUH,
[TnanmerHplii KOMIbIOTEp (JIMLEH3MOHHOE IpOrpaMMHOE obecrieueHue, oOpa3oBaTeIbHBbI
KOHTEHT, CHCTEMa 3aIIUTHI OT BPEIOHOCHOH HH(OpMAIIHH)

JleMoHCTpanMoHHbIE y4eOHO-HATIISIHBIE TOCOOMS . TUIAHIIETHBIH KOMIBIOTEp (JIMIIEH3MOHHOE
IporpaMMHOe oOecreueHue, o0pa3oBaTeabHbli KOHTEHT, CUCTEMA 3alUThl OT BPEIOHOCHOU
uH(popManun)

5.2. UndopmanuonHoe odecneyeHue peaau3alii NPporpaMMbl

5.2.1. YueOnas aureparypa

OcHoBHasi iuTEepaTypa

1. Kosznos B.B. Maremaruka: anreOpa ¥ Hadaja MaTeMaTHYECKOrO aHajlu3a, FE€OMETPHUS:
yaeOnuk st 10 xkmacca . bazoBsiii u yrinyonéunsiii ypoau / B.B. Kosnos, A.A. Hukutun. -
MockBa : Pycckoe cmoBo, 2020. - 464 c. - ISBN 978-5-533-00359-9. - URL:
https://ibooks.ru/bookshelf/374152/reading - TekcT: 371€KTPOHHBIA.

2. Ko3no B.B. Maremaruka: anreOpa W Hadajga MaTeMaTHYECKOro aHaiu3a, I'€OMETpHs:
yuebHuk g 11 knacca . ba3oBblif n yriyOnéunsiii yposau / B.B. Ko3nos, A.A. Hukurus. -
MockBa : Pycckoe cmoBo, 2020. - 464 c. - ISBN 978-5-533-00274-5. - URL:
https://ibooks.ru/bookshelf/374166/reading - TexcT: 37K TPOHHBIHA.

JlonmosiHuTEILHAS JIUTEPATYPaA

1. I'ynmait T. A. Maremaruka. Yacts 1: yue6HOe mocobue. - U3n. 6-e, mepepad. u gom. / T.A.
['ynaii, A.®. lonrononosa, B.A. J)Kykosa. - CtaBponosnb: CTaBponoJbCKHi rocyapCTBEHHBIN
arpapublii yHuBepcurer (AI'PYC), 2021. - 124 c. - ISBN StGAU 93. - URL:
https://ibooks.ru/bookshelf/387980/reading - TekcT: 31K TPOHHBIA.

2.I'ymait T. A. Maremaruka: yae6Hoe mocobue. Y. I / T.A. T'ynaii, A.®. [onromonosa, B.A.
KykoBa. - CraBporonb: CTaBpONOJIbCKHI TOCYAApPCTBEHHBIM arpapHblii  YHUBEPCUTET
(AT'PYC), 2021. - 140 c. - ISBN StGAU_92. - URL:
https://ibooks.ru/bookshelf/387979/reading - TekcT: 371€KTPOHHBIIA.
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3.Enpuanunosa ['.I'. Dnementapuas matematuka. Yacts 2. YpaBHeHus: yueOHOe mocodue. - 2-
e usn., crep. / I'.I'. EnpuanunoBa, P.A. MensaukoB. - MockBa: @nunta, 2022. - 104 ¢. - ISBN
978-5-9765-4845-9. - URL.: https://ibooks.ru/bookshelf/385598/ - TekcT: 351eKTpOHHBIH.

4 JIutBun /1. b. Beicmas marematuka. Jluneitnas anredpa: yaebnoe nocobue / /1.b. JIuTBuH. -
CraBponoib: CTaBponosibCKuil rocyiapcTBeHHbIN arpapHbslii yauBepcuteT (AI'PYC), 2022. -
80 c¢. - ISBN Stgau 23 13. - URL: https://ibooks.ru/bookshelf/389590/reading - Tekcr:
3JIEKTPOHHBIMN.

5. Tyran6aeB A.A. Bricias matematuka. KomrmiekcHbie (QyHKIIMHM M HHTETpaybl. Psaabl u
MHOTO4ICHBI [ DNeKTpOoHHBIN pecypc]: yueOnuk / A.A. Tyran6aes. - Mockpa: ®aunTta, 2021. -
152 c. - ISBN 978-5-9765-4615-8. - URL: https://ibooks.ru/bookshelf/377661/reading (nara
obparmienusi: 29.06.2023). - TeKCT: 3JI€KTPOHHBIH.

6. llepbakoBa FO.B. 3anmmarenpHas mareMaTuka [DIEKTpOHHBIA pecypc|: mocobue mms
yuutens marematuku / }O.B. IllepbakoBa. - MockBa: ®aunra, 2021. - 114 c. - ISBN 978-5-
9765-4597-7. - URL.: https://ibooks.ru/bookshelf/375233/reading - TeKkcT: 37€KTPOHHBIIA.

JAupaKkruyeckue mocoous M ClipaBoYHbIe M31AHUS

1. Kazanckuit A.A. JluckperHas Maremaruka B 3amadax / A.A. Kazanckwii. - Mocksa:
Texnocthepa, 2022. - 344 c¢. - ISBN  978-5-94836-657-9. -  URL:
https://ibooks.ru/bookshelf/388732/reading - TekcT: 31€KTPOHHBIIA.

2. CeménoB A. B. Maremaruka. ba3oBbiii ypoBeHb. EAMHBIN TOCYZapCTBEHHBINH HSK3aMEH.
['oToBUMCSI K MTOrOBOM arrectamuu. — OI. 30— (EauHbBIA TOCynapcTBEHHBIN dK3aMeH) /
A.B. Hos, 1.P. Beicoukuii, A.C. Tpenanun, E.A. Kykca. - Mocksa: Unrennexr-Lentp, 2022. -
355 c. - ISBN 978-5-907431-79-9. - URL.: https://ibooks.ru/bookshelf/387078/reading - Tekcr:
JJIEKTPOHHBIN.

3. I'ymait T. A. Matemartuka: Teopus BEpOSITHOCTEH U MaTeMaTHyecKasl CTaTUCTHKA: yueOHoe
nocobue / T.A. I'ynait, A.®. lonronosnosa, B.A. JXykoBa. - CraBponosnb: CTaBponoibCKuit
rocymapcTBeHHbIN arpapubiii yauBepcuteT (AI'PYC), 2021. - 88 c. - ISBN StGAU_91. - URL:
https://ibooks.ru/bookshelf/387978/reading - TekcT: 31eKTPOHHBIIA.

4. Tyran0OaeB A.A. Briciias matemaruka. /{uddepenunansuple ypaBHeHUs: yueOHUK / ALA.
Tyran6aeB. - MockBa: ®nmaTta, 2021. - 152 c¢. - ISBN 978-5-9765-4519-9. - URL:
https://ibooks.ru/bookshelf/373186/reading - TekcT: 371€KTPOHHBIIA.

5. Kpacnogckuii P. JI. Marematuka (JIaboparopus 3HaHMi). JlononHuTeNbHbIE BCTYIUTENbHbIE
ucnbITaHus B By3. COOPHUK BapHAHTOB C peIIeHUsIMH. — DneKTpoH. u3fl. / P.JI. KpacHoBckuii.
- Mocksa: Jlaboparopus 3nanmii, 2021. - 226 c. - ISBN 978-5-00101-936-7. - URL:
https://ibooks.ru/bookshelf/379472/reading - TekcT: 371€KTPOHHBIIA.

5.2.2. DaeKkTpoHHBIE 00pa30BaTeIbHbIE PECYPCHI

1. http://www.etudes.ru - MaremaTHueCKUE ITOIBI
2. http://www.math.ru/ - TTopran Math.ru
3. http://lwww.bymath.net —Bcst anemenTapaas maTeMaTika

4. http://zadachi.mccme.ru - 3agaun Mo reoMeTpur: HHPOPMAIIHOHHO-TTOUCKOBAsi CUCTEMaA

5. http://www.mathtest.ru - MaremaTrka B OMOIIIb MIKOJIBHUKY H CTYJCHTY (TECTHI IO
MareMaTtuke online)

6. http://www.mathedu.ru/ - Uatepaer-61bmmoTeKa o METOAMKE MPEToIaBaHusl MaTeMaTHKH
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5.3 TpeGoBaHusl K MeIaroru4ecKuM padboTHUKAM

TpeboBanus k kBampukanuu. Beiciee mpodeccruonanbsHoe 00pa3oBaHUE WIH CPEAHEES
npodeccuoHagbHOe 00pa3oBaHKe M0 HANpaBIEHUIO TOAroToBKY "OOpa3oBaHue U nexaroruka’”
WM B O0JIaCTH, COOTBETCTBYIOIEH MpPENoJaBaeMOMy MpeaAMeTy, 0e3 MpeabsSBICHHS
TpeOOBaHUI K CTaxky paboThl JIMOO BBICIIEE MPOPECCHOHATBHOE O00pa30BaHKME WU CpEIHEe
npodeccuoHaabHoe 00pa3oBaHUE M JIOTOJHUTEIbHOE IMpodeccHoHAIbHOEe 00pa3oBaHUE I10
HAIPaBJICHUIO JCITEIBHOCTHA B 00Pa30BaTEIIbHOM YUPESKIACHUN 0€3 MPEAbsIBICHUS TPEOOBAHUIA
K CTa)Xy paOOTBHI.
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